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When men land on the moon they may 
find that there is an organisation 

up there producing gear cutting and 
finishing tools to standards 

hitherto undreamed of. Most 
engineers, realistic as ever, will 

settle for the certainty of 

the existence and quality of 


David Brown tools. So if you 

use Hobs, Shaper Cutters, Rack 
Cutters, and Shaving Cutters, the 
count-down is Huddersfield 3500 
—and you're well away towards the 


heights of gear production! 


DAVID 
BROWN 


An alliance of engineering specialists in gearing, machine tools, tools, cast ngs, automobiles, and agricultural tractors and machinery. 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
TOOL DIVISION, PARK WORKS, HUDDERSFIELD. TELEPHONE: HUDDERSFIELD 3500 
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GASTROL INDUSTRIAL 


This new Universal Lubrication 
System represents the latest development in 
two-line centralised equipment. It is a 
typical product of the experience 
gained by the Castrol Group in 
nearly 60 years of designing preci- 
sion lubricating equipment. This 
System is based on a new positive 
dispensing unit which can be 
operated in parallel, or progressively, 
or in any desired combination of both. 

It eliminates the drawbacks of parallel or 
progressive systems, yet combines the 
best features of both. 


This Universal System, which 
dispenses oil or grease, is particularly 
recommended for industrial machinery 
generally, from the largest and most 
complex to the small and simple 
types. Castrol Industrial engineers 
will be eager to recommend the 
most suitable ways for you to 
obtain the advantages of this new 
System in your type of plant. A 
telephone call involves you in no 
commitment and may well be the first 
move in putting all your lubrication 

worries behind you. 


A new Castrol Industrial publication 
that should be in your file... 


A new booklet entitled ‘‘Universal Centralised 
Lubrication Systems’? is the latest publication in the 
Castrol Industrial series of technical manuals. 

It ts very informative and profusely illustrated. 
Post the coupon today for your own copy. 


POST THIS COUPON NOW 
P 


lease send my copy of ‘Universal Centralised Lubri- 
cation Systems” to:— 


NAME 


ADDRESS OF COMPANY 


POSITION HELD - _ — a! 


| Post coupon to: Castro! Industrial Ltd., Castrol House, Marylebone 


London, N.W.I. Tel.: HUNter 4455 
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The 


MINIDIGEST | 


A new powder-metallurgy technique for 
making electric-motor armatures takes ad- 
vantage of the controlled expansion that can be 
achieved by sintering a bronze powder. In this 
technique (reported briefly in Materials in 
Design Engineering for June 1961), the core of 
the armature is pressed from the pre-alloyed 
bronze powder, and an outer ring is pressed 
from steel powder and sintered. The core and 
ring are then internested, and the core is 
sintered, the resulting expansion firmly bonding 
the assembly. Finally, the outer ring is machined 
off to produce the armature with alternating 
magnetic and non-magnetic sections. It is 
stated that this technique reduces costs by as 
much as 72% by eliminating the machining and 
staking or peening operations normally used in 
conventional methods of armature construction. 
Moreover, it is expected to provide greater 
reliability, as staked segments are more likely 
to break loose at high rotational speeds. The 
possibility also exists of making the inner core 
of a ferromagnetic material and the outer ring 
of brass, in which case controlled shrinkage of 
the brass would be used to obtain the bond 
between the core and ring. 


* + * 


According to an article in The Journal of the 
Institute of Electrical Communication Engineers 
of Japan for March 1961, a new dual-polarization 
parabolic antenna for broad-band microwave 
relay systems has been developed and is being 
installed for the radio link between Tokyo and 
Osaka. In this antenna, which can carry more 
than 1800 telephone channels, the primary 
feed horn has a symmetrical hybrid circuit for 
dual polarization and a phase-shifter made of 
five metallic parts for circular polarization. 
This arrangement reduces reflection from the 
mirror surface and minimizes the effects of snow, 
ice, or rain-drops on the aperture of the horn. 
Other advantages of this antenna over antennae 
of conventional design are claimed to be its 
small weight, its greatly reduced windage area, 
and its ease of installation. 

* * + 


A new class of nitrile-containing silicone 
fluids, with such properties as solvent resistance, 
limited electrical conductivity, and high dielec- 
tric constant, has been developed in the U.S.A. 
by General Electric. These nitrile-silicone 
fluids, which are similar to dimethyl-silicone 
fluids in that they have a low surface tension, 
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with SUPER CAPITAL 
TOOL BITS 


CAT’S WHISKER POINTS TO NOTICE :— 


3% HIGH CARBON — HIGH VANA- % PRODUCTION CONTROLLED 
DIUM — HIGH SPEED AND TESTED IN BALFOUR’S OWN 
WORKS FROM THE MELT TO THE 
FINISHED PRODUCT 
te EXTREME RESISTANCE TO 
ABRASION AVAILABLE IN SHEFFIELD, AND 
FROM BRANCH OFFICE STOCKS 
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Je FOR ROUGH AND FINISH TURN- MANCHESTER, GLASGOW AND 
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ARTHUR BALFOUR 
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ARTHUR BALFOUR & CO. LTD. CAPITAL STEEL WORKS, SHEFFIELD, ENGLAND 
ASSOCIATED COMPANY: THE EAGLE & GLOBE STEEL CO. LTD. 





The 


WINES 


have unusual properties which suggest their use 
as non-aqueous anti-foam agents, base stocks 
for solvent-resistant grease and coatings, anti- 
Static agents, plasticizers and additives for 
plastics, and as components for polishes. The 
dielectric constant of these fluids ranges from 
about 3 to 20 at 60 cps, as compared with from 
2-5 to 3-0 for standard silicone fluids. Their 
high polarity, resulting from the presence of 
nitrile groups, makes them insoluble in non- 
polar solvents such as alipathic and aromatic 
hydrocarbons. They are soluble in certain 
polar solvents such as alcohols, ketones, and 
ethers. Thermal-stability tests indicate their 
possible usefulness for long periods at operating 
temperatures of 150°C. 


* * * 


According to an article in Svarochnoye 
Proizvodstvo for July 1961, tests have been carried 
out in Russia in connection with increasing the 
strength of welded joints between heat-resistant 
steels by rolling the joints between two steel 
rollers, followed by artificial ageing. In these 
tests, the steel rollers used were of from 80 to 
110 mm in diameter, the rolling force applied 
varying between 3200 and 14,000 kg, and 
artificial ageing was carried out at a temperature 
between 400 and 500°C. It is stated that this 
process resulted in a marked improvement in 
the mechanical properties of the joints, which 
otherwise, owing to their predominantly austeni- 
tic structure, have an inferior strength to that 
of the heat-resistant parent metals. 


* * * 


A new dosimeter for measuring accumulated 
radiation basically consists of a small vacuum 
tube containing a form of calcium fluoride. 
When heated, the dosimeter emits light in the 
blue-green region of the spectrum, its brightness 
being directly proportional to the radiation 
trapped by the calcium fluoride. In this way, 
a constant, cumulative record of all ionizing 
radiation to which a person is exposed can be 
kept. The device, which has a storage time up 
to at least two weeks and which can be re-used 
by renewing the fluoride, can detect and record 
from | to 300,000 roentgens, equivalent to 
radiation ranging from that of a luminous watch 
dial to that from an atomic reactor. A smaller 
version is designed to be implanted in the body 
to determine the radiation of a part such as a 
bone or a lung. In this case, the dosimeter can 
detect as little as 0-01 roentgen. 
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Main grill frame—finished weight 4.20 Ibs. Cast by the Birmingham 
Aluminium Casting (1903) Co., Ltd., using KE A. 145 steel dies. 
Photograph by courtesy of Cannon Industries Ltd. 


(KXE) Steels are electrically melted to close limits of analysis and regularity of properties. 


| BECAUSE J (KE) Die blocks are ultra-sonically tested. 
 secause } KE) Die steels are ready for quick delivery from large stocks. 


Ex KO Heat Treatment Service is available for all dies made from KE steels. 


CKAYSER J ELLISON{}8. CO.LTD) 


CARLISLE STEEL WORKS-SHEFFIELD 4 


Telephone: SHEFFIELD 22124 


London Stock Warehouse: 


ESTABLISHED 1825 


4 Pembridge Mews, Notting Hill Gate, W.1! Telephone: BAYswater 9131/2 


Midland Stock Warehouse: 
Station Road, Coleshill, Birmingham. 


Telephone: Coleshill 2041 /2 





This booklet, 
giving greater 
detail of 
these 

and other 
steels, is 
available free 
on request. 


BUSINESS NOTES 


The welding business of The English Electric Co. 
Ltd. has now been co-ordinated in a newly formed 
Welding Equipment Division, which has been set up at 
the company’s Accrington Works (Tel: Accrington 
33241). The manager of the Division is Mr. R. H. 
Boughton, the chief engineer is Mr. F. Mullery, and the 
sales manager is Mr. E. H. Ayres. 


It is announced by The Glacier Metal Co. Ltd., of 
Alperton, Wembley, Middlesex, that arrangements are 
well advanced for the formation of two subsidiary 
companies in New Zealand and South Africa respectively 
for the manufacture of plain bearings in New Zealand 
and South African markets. In both cases, Glacier will 
hold the major proportion of the equity capital and 
New Zealand and South African interests the remainder, 
the initial capital of each company being about £50,000. 
Production is expected to start in from nine to twelve 
months. 


* . * 


The Vibration Division of W. Bryan Savage Ltd., a 
member of the Pye Group of Companies, has now 
become a separate company. The new company, 
known as Pye-Ling Ltd., is a joint undertaking launched 
by Pye Ltd., of Cambridge, and Ling Temco Electronics 
Inc., of Dallas, Texas, U.S.A. 


* * * 


In order to complement their respective ranges of 
thermostatic and other control devices, The Rheostatic 
Co. Ltd., of Slough, Bucks., (a subsidiary of Elliott- 
Automation) and Robertshaw Controls S.A., of Geneva, 
Switzerland, (a subsidiary of the Robertshaw-Fulton 
Controls Company, of Richmond, Va., U.S.A.) have 
signed agreements covering two-way co-operation in a 
wide variety of devices in fields of common interest. 


* * * 


The Chemical Engineering Division of W. C. Holmes 
& Co. Ltd., of Turnbridge, Huddersfield, has obtained a 
licence from the International Engineering and Trading 
Society N.V., of Holland, to market the “Kathabar” 
humidity conditioning system in the U.K. This system, 
which was developed by the Surface Combustion Corpora- 
tion, of Ohio, U.S.A., is based on the drying properties of 
kathene, a liquid absorbent whose main constituent is 
lithium chloride. 


* » * 


In order to extend their activities in the field of 
“sealed-for-life’’ bearings for the automotive industry, 
Engineering Productions (Clevedon) Ltd., of Clevedon, 
Somerset, announce their intention to manufacture 
under exclusive licence from the American Metal Products 
Company, of Detroit, Michigan, the latter company’s 
range of “Fiberglide’ dry bearings, which are based on 
the use of woven Teflon fibre, and which are extensively 
used in suspension ball-joints, steering linkages, suspen- 
sion-arm pivot bushings, and spring pivot bushings. 
The British company has already introduced their own 
range of “sealed-for-life’’ bearing designs in the U.K.., 





“As clean as a Gloucester Casting’’ means that 
Gloucester malleable iron castings are of high defini- 
tion, true to pattern, cleaner and smoother because of 
better sand practice and better fettling. 

Mould and core sands and their bonding additives 
are under constant laboratory supervision, even the 
very sand grains are sized and numbered, and con- 
sistency and distribution of sand are strictly controlled 


by a continuous mechanical unit. The high refractory 


characteristics prevent sand “‘burn-on” at re-entran;y 


angles, thus greatly increasing the life of cutting tools 
during the machining process. The new elevator- 
type electric furnace anneals in 48 hours—instead of 
the usual 7 days. It also allows greater control of the 
component during annealing, resulting in uniformity 


of metal, greater strength, and resistance to impact. 


A typical Gloucester Malleable specification. 





Gloucester Lamellar 
Pearlitic Malleable 


Gloucester 
Blackheart Malleable 





Elongation ‘ 18% 
Yield Point 12 tons 
Tensile Strength 25 tons psi 


Elongation -s 5% 
Yield Point : 24 tons 
Tensile Strength 35 tons psi 














Bearing bracket in Malleable 
Iron. Weight 3% lbs. 


Brake shoe for 
m@ small vehicle in 
ed Sa Malleable Iron 


Gloucester Foundry Ltd., Emlyn Works, Gloucester 
Telephone: Gloucester 23041. Telegrams: ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd) 
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determination. 
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BUSINESS NOTES 


and these designs are currently in production for a 
number of well-known cars. This new association 
makes it possible for them to offer motor manufacturers 
a comprehensive range of dry bearings. 


* * * 


Extending their Telex facilities already available at 
Hull, Birmingham, Manchester, and London, J. H. 
Fenner & Co. Ltd. announce that the Telex number of 
their Glasgow branch is 77269. 


- * * 


The Manchester office of The David Brown Corpora- 
tion (Sales) Ltd. is now located at Ashburton Road, 
Trafford Park, Manchester 17 (Tel: Trafford Park 
4751/2). This move coincides with the transfer of the 
company’s Machine-Tool Division to these premises 
from Britannia Works, Sherborne Street, Manchester. 


- * * 


“Furnascote” refractory coatings, formerly manu- 
factured and marketed by Corrosion Ltd., of Southamp- 
ton, will in future be manufactured and marketed by 
Furnascote Ltd., who will operate from 16/18 Malvern 
Road, Southampton (Tel: Southampton 71347). All 
enquiries and correspondence should be sent to the sales 
director, Mr. G. L. Barron, A.I.R.1.(Sc.). 


* * * 


The complete London sales organization of the 
John Thompson Group of Engineering Companies is now 
centralized in a new headquarters building in Woburn 
Walk, Duke’s Road, off Tavistock Square, London, 
W.C.1. Some companies in the Group were previously 
located at Imperial House, Kingsway, and others were in 
various parts of London; now, however, seventeen 
companies are represented in the new building, which 
forms a new east wing to the extensive Tavistock House 
of the British Medical Association. Wolverhampton 
remains the head office of the Group and for the 
majority of individual firms, but among the companies 
which have recently entered the John Thompson Group 
and which are now represented in the new London 
office are Thompson Brothers, Darham Industries, John 
Thompson Compost Plant Ltd., and Thompson-Tappan. 


* + * 


The Philco Corporation, of Philadelphia, Penn., have 
sold their minority interest in Semiconductors Ltd., of 
Swindon, Wilts., to The Plessey Co. Ltd. As a result of 
this transaction, Semiconductors Ltd. become the 
wholly owned subsidiary of Plessey and continue as a 
non-exclusive licensee of Philco with respect to the 
manufacture and sale of transistors. 


* * a 


F. Pratt & Co. Ltd., of Halifax, Yorks., manufac- 
turers of chucks and workholding devices, have been 
reconstituted as a holding company under the name of 
the F. Pratt Engineering Corporation Ltd. A new 
wholly owned subsidiary has been formed, under the 
name of F. Pratt & Co. Ltd., to carry on the existing 
manufacture and marketing of the company’s products. 
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The parent company’s two other wholly owned sub- 
sidiaries are E. Burnerd & Co. Ltd., Pratt Precision 
Hydraulics, Ltd., and the Winchester Tool Corporation, 
Inc., of America. The re-organization of the parent 
company as a purely holding company has been brought 
about by the present volume of business and in anticipation 
of future developments, including the possible formation 
of a fifth wholly owned subsidiary, to trade in the 
European Common Market. 


x * * 


Representing another step in the development of the 
production technique of electrochemical machining, a 
new company, Metachemical Machines Ltd., has been 
formed on an equal partnership basis by B.S.A. Tools 
Ltd., of Birmingham, and Metachemical Processes Ltd., 
of Crawley. The technique originated in research 
sponsored by the Steel Improvement & Forge Co. (SIFCO), 
of Cleveland, Ohio. Metachemical Processes Ltd. are the 
British associates of SIFCO and, as a result of a variety 
of new agreements, the technical information from 
SIFCO and their other associates is now available to 
Metachemical Machines Ltd. While the scientific work 
of the new company will be carried out at its Crawley 
headquarters, production will be undertaken initially by 
the Kenworthy Jig & Press Tool Co. Ltd., of Morden, 
which Metachemical Machines Ltd. have acquired as a 
wholly owned subsidiary. On the home market, the new 
company’s products will be marketed by Burton, 
Griffiths & Co. Ltd., of Kitt’s Green, Birmingham, the 
U.K. selling organization of the B.S.A. Tools Group. 
Sales in overseas markets will be organized through the 
existing export network of B.S.A. Tools Ltd. 
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CONTRACTS 


Mirrlees, Bickerton & Day Ltd. have received an 
order, valued at £500,000, from Centromor Ltd., of 
Warsaw, the Polish Government's Central Import and 
Export Office for Marine Equipment, for 13 Mirrlees 
6-cylinder diesel engines, each developing 1600 bhp at 
400 rpm. These engines will be installed in distant-water 
stern trawlers now being built at the Gydnia shipyard in 
Poland. Delivery of the first engine is scheduled for 
October 1962. Each unit, turbocharged and with air- 
charge cooling, drives through a flexible coupling and a 
2 : 1 reduction gearbox to a controllable-pitch propeller. 
The specially designed gearbox also drives a ship’s-service 
generator to supply the power necessary for all heating 
and lighting aboard and for a 240-kW trawl-winch 
generator. 


* ” * 


Believed to be the largest of its type in Europe, a 
steam-raising plant, providing a high steam output for 
industrial space heating and processed by a multiple 
installation of large shell-type boilers, is to be built for 
the Industrial Estates Management Corporation for 
Wales. Steam will be supplied from a centralized source 
to some 34 factories on the Treforest Industrial Estate, 
near Pontypridd, South Wales, the boiler plant com- 
prising eight oil-fired super-economic shell-type boilers 
with superheaters, to meet a maximum station demand of 
about 200,000 Ib /hr of steam at 250 psi and 600°F. Each 
of the eight boilers has a capacity of more than 30,000 
Ib /hr, with standby for all load conditions. The contract 
for the complete plant has been placed with John Thomp- 
son (Wolverhampton) Ltd., who, in addition to designing 
and manufacturing the boilers, will be able to utilize the 
resources of their associate companies in the Group. 


* * * 


It is announced by British Insulated Callender’s 
Cables Ltd. that they have been awarded a £1,000,000 
contract from the Indian Railway Board for the supply 
and installation of overhead equipment for 25-kV, 
50-cps, a.c. railway electrification over 250 track miles of 
suburban railway in the Calcutta area. With this latest 
contract, the third of its type received by the company 
from the same source since December 1958, the Group 
will have been responsible for nearly 1000 track miles of 
similar electrification at a cost of some £4,700,000. 


» * ” 


Completing an order worth about £75,000 for six 
broaching machines, complete with tooling, all to 
Lapointe standard design, a 15-ton, 90-in. stroke double- 
ram vertical broaching machine has been shipped from 
the Watford factory of the Lapointe Machine Tool Co. 
Ltd., for installation in the plant of General Motors at 
Buenos Aires, Argentina. The machine, which has a 
cutting speed of 40 fpm, has broaches fitted with carbide- 
tipped teeth to General Motor’s specifications for produc- 
ing the contour of cluster bearings weighing 16 Ib for 
Bedford trucks at a rate of 32 per hour. This is the first 
machine to be built in the U.K. for export to South 
America, using carbide-tipped broaches for a contour 
broaching operation. 
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Te # gies 
| JGOES GEAR PUMPING! 


Recognising the marked trend to 
wards integrated unit construction for 
compact ‘‘packaged’’ equipment, Mono 
Pumps Limited has been experimenting 
for the past five years, with various 
pumping principles allied to the Mono 
Pump, to develop the Company's serv- 
ice to Industry. 


A fundamental principle has now 
been chosen as offering the greatest 
scope for adaptation to project plan- 
ning of this type. Marketed as the 
Menrow Pump, its capacity is high in 
relation to its size. A 100 g.p.h. pump 
can be as small as 4 inches by 3 inches 
diameter. It will operate efficiently at 
any angle of mounting. The type of 
mounting can be specially designed to 
meet any bulk requirement. The flow 
can be reversible, in one direction with 
fixed rotation, or in one direction irre- 
spective of pump rotation. 


Thoroughly field tested, it is al- 
ready in use in various forms on oil 
burners, steam generators, diesel en- 
gines, machine tools, refrigerating 
machinery and as a 24-volt battery- 


operated unit on oil tanker vehicles 


@ HANDLES NON-ABRASIVE FLUIDS 

@ POSITIVE ACTING 

@ SUCTION LIFT 25 FEET 

@ CAPACITY RANGE 35 g¢.p.h. TO 5000 g.p.h 
@ PRESSURES UP TO 650 Ibs. p.s.i. 


@ MOUNTING TO ANY SPECIAL 
REQUIREMENTS 


Write for Publication 
MW 105 


Manufactured and Marketed 
by 
MONO PUMPS LIMITED 
Mono House, Sekforde St. 
London, E.C.1 
Tel: Clerkenwell 891! 
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tool bits, lathe tools 
and tool holders 


“Eclipse” tool holders are manufactured with the utmost care from 
high quality materials, are carefully heat treated and incorporate a 
number of special features which enable them to do their job 
superbly well. To complete the list of tools for turning and metal 
cutting, there is also the extensive range of “Eclipse” tool bits and 
lathe tools. Made from “Eclipse” H3 Cobalt High Speed Steel, these 
tools are carefully heat treated to give the perfect combination of 
hardness and toughness—tools which can be relied upon to maintain 
a keen cutting edge. 
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PERSONAL 


Walker Crosweller & Co. Ltd. announce that 
Mr. G. L. J. Weaver has been appointed general manager 
of their Instrument Division. 


* * * 


Mr. S. J. Parsons, B.Sc., A.M.LE.E., has been 
appointed general manager of the Electrical Division of 
The Expanded Metal Co. Ltd., in succession to Col. 
H., F. Langley, who will become, at the end of September 
1961, chairman of The Cressall Manufacturing Company, 
a subsidiary of The Expanded Metal Co. Ltd. Mr. 
Parsons also joins the Cressall board of directors, while 
Colonel Langley remains on the board of the parent 
organization. 


* * * 


It is announced that Mr. F. Bradford, general manager 
of the Production Division, and Mr. F. Smith, M.Inst. 
M.S.M., A.M.I.Mech.E., general sales manager, have 
been co-opted to the board of directors of Headland 
Engineering Developments Ltd., a member of the 
Headland Group of companies. 


* * * 


Allis-Chalmers Great Britain Ltd. announce the 
appointment of Mr. T. H. Kindersley, M.A., A.M.LC.E., 
as chief engineer of the company’s Engineering Products 
Division at their London office at Salisbury House, 
London Wall. 


Plessey Nucleonics Ltd., one of the Plessey Group of 
Companies, announce the appointment of Captain 
G. R. B. Pattison, C.B.E., B.Sc., M.LE.E., R.N. 
(Retired), as deputy general manager. 


> - * 


Mr. C. F. Hurst has been appointed assistant manag- 
ing director of Samuel Osborn & Co. Ltd. Mr. Hurst is 
now deputy chairman and assistant managing director of 
the company. 


* * * 


Owing to pressure of other business commitments, 
Sir Peter Roberts, Bart., M.A., M.P., has resigned from 
the board of Staveley Industries Ltd. 


* * * 


Mr. W. Morris, secretary of Colt Ventilation Ltd. and 
its associated companies, and Mr. F. W. Price, sales 
manager of Colt Ventilation Ltd. and W. H. Colt 
(London) Ltd., have been appointed directors of the Colt 
Associated Companies. 


* * * 


As announced by the Perkins Group, Mr. T. H. R. 
Perkins has been appointed assistant managing director 
and continues as marketing director of the Group. 
Mr. D. F. W. MeNair, formerly the Group project co- 
ordinator, has been appointed deputy director of 
marketing of the Group, while Mr. H. Lymath succeeds 
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Mr. McNair as Group project co-ordinator. Mr. J. M. 
Collins, a director of Perkins Engines Ltd., has been 
appointed general manager of the Group’s sales division. 
In addition to his present directorships of Perkins 
overseas companies, Mr. Collins has been appointed a 
director of Perkins Outboard Motors Ltd. and of 
Perkins Gas Turbines Ltd. 


* * * 


Mr. E. W. B. Owen, Mr. E. M. de Windt, and Mr. 
R. K. Nelson have joined the board of directors of Eaton 
Axles Ltd., of Great Sankey, Warrington. Mr. Owen 
is joint managing director of Rubery, Owen & Co. Ltd., 
while Mr. de. Windt is vice-president of the Eaton 
Manufacturing Co. and Mr. Nelson was formerly 
assistant chief engineer of the Eaton Manufacturing Co. 


* * * 


It is announced by The English Electric Co. Ltd. that 
Mr. B. Feltbower, B.Sc.(Eng.), M.LE.E., has been 
appointed chief engineer of the company’s Control-Gear 
Division at Kidsgrove, Stoke-on-Trent. Mr. Feltbower 
will be responsible for all the technical administration 
and new projects of the Division, which specializes in all 
aspects of electric-motor control and the engineering of 
automatic control schemes for industrial processes. 


* * * 


“Owing to ill-health, Mr. B. L. Goodlet, O.B.E., Sc.D., 
M.1.Mech.E., M.LE.E., is retiring from his position of 
managing director of the Brush Electrical Engineering 
Co. Ltd., of Loughborough. Dr. Goodlet will, however, 
continue in a less arduous post as vice-chairman. 
Mr. J. E. Smith, M.I.Mar.E., at present managing 
director of The National Gas & Oil Engine Co. Ltd., will 
assume the position of managing director of the Brush 
Electrical Engineering Co. Ltd. 


* * * 


Cochran & Co., Annan Ltd., announce that Mr. H. M. 
Simpson has been appointed chief engineer of the 
company. 


* * * 


Following the recent merger between The Delta 
Metal Co. Ltd. and Enfield Rolled Metals Ltd., the 
chairman of the board of Delta-Enfield Rolled Metals 
Ltd., is the Rt. Hon. The Earl of Verulam and the vice- 
chairman is Mr. C. C. Millar, B.Com., F.C.A. The 
managing director is Mr. A. Lane. The remainder of the 
board comprises Mr. W. W. Dolton, Mr. S. Powell, and 
Mr. W. J. Vaughton. The company secretary is Mr. 
W. W. Rigg, A.C.A. 


+ * * 


As announced by R. B. Pullin & Co. Ltd., Mr. S. 
Jones, Ph.D., has joined the company as technical 
director. Until recently, Dr. Jones was director of 
research applications at the Central Electricity Board, 
where he was responsible for the development of a 
number of research projects, and more particularly of 
automatic process controls systems. 
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NEWS ROUND-UP 


Electrical Manufacturers’ Views on Future 
Screw-Thread Practice 


The British Electrical and Allied Manufacturers’ 
Association (BEAMA) has had the problem of future 
screw-thread practice under consideration for some 
years and, following the decision of the International 
Standards Organization to issue recommendations for 
both unified inch and metric systems, a detailed enquiry 
has been made among individual member firms. 

The BEAMA Council has now issued a statement 
summarizing the results of this enquiry. In this statement, 
the BEAMA Council points out that the enquiry was 
directed towards long-term consideration of all the many 
relevant factors which should influence the industry’s 
future screw-thread policy. These considerations 
included the importance to the electrical industry and its 
customers of having a common screw-thread policy, the 
significance to the industry’s export trade (not only in 
the Commonwealth and Europe, but also throughout the 
world), and generally an attempt to foresee long-term 
trends. 

The enquiry has revealed that a substantial majority 
opinion amongst BEAMA members is that it is desirable 
to maintain a common normal production practice 
within the electrical and allied industries and that, when 
the time comes to make a change, it should be to the 
1.8.0. metric thread. In the light of this consensus of 
opinions of its members, BEAMA intends to initiate 
discussions with the major customer, trade, and Govern- 
ment interests with which they are concerned, so as to 
seek to work out an acceptable long-term plan for giving 
effect to this future screw-thread policy. 


Why Many British Firms Fail to Export PROFI LE P RO} ECTO RS 


For the first time, a survey has been carried out into Mod. ‘‘P 600”’ 
company attitudes to exporting and pinpoints the real 
reasons why many British firms fail to export. The 
survey was carried out by Marplan Ltd., of London, 
E.C.4, on behalf of the Institute of Directors’ Export 
Action Now Committee, and copies have been sent to 
the Chancellor of the Exchequer and to the President of 
the Board of Trade. A total of 52 firms was questioned Other Models 
—all with less than 300 employees—the survey being ; ” 
confined to the smaller firms because it was felt that it with screen 250 mm. © (10°) 
was among these that the greatest expansion of exports 300 x 350 mm. @ (12” « 14”) 
was possible. r 

Quoting from the report, it is stated that “perhaps the 1,000 mm. @ (40 ) 
most pronounced feature of this enquiry was the 
difference in the amount of interest exhibited in exporting 
and the conspicuously low proportion of managing 
directors who were really enthusiastic about, or even 
interested in, this side of their business. Many of these =e . 
manufacturers tend to lack confidence in their ability Additional Equipments 
to capture and sell in overseas markets. In a number of Feelers for checking turbine and compressor blades 
respects, they feel their firms are too small to adapt their 
goods for foreign markets, or to employ an export 
manager—or even a clerk—to deal efficiently with their 
export trade, or to allow the managing director to travel ) rs) ale E N ] CC /s 
abroad and make the necessary contacts. However, this | i UL ° j fi \ 
lack of confidence has spread further. A fair number of 
the manufacturers interviewed are diffident about the ITALIA TORINO 
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success of the export drive, and look on competitors such 
as Germany not with any idea of emulation, but with 
resignation at their seizure of former British markets. 
Their attitude to new overseas markets is not adventurous, 
and many enquiries which come to the firm are ignored 
or summarily dismissed as impossible”’. 

Of the firms surveyed, about 25%, were exporting 
vigorously, the exports of 50% were declining or 
stationary at a low level, and just under 25% had never 
exported and were not really interested in doing so. Less 
than 10%, of the non-exporting firms wanted to export, 
but did not know how to set about it. 

A remarkable fact brought to light was the difference 
of opinion between the managing directors of exporting 
companies and non-exporting companies. Those who 
exported found that they could easily get export informa- 
tion, that the Board of Trade was helpful, and that lack of 
foreign languages was no barrier to trade. Many 
non-exporters, however, gave these reasons as the prime 
cause for not entering the markets abroad. The report 
concludes that these differences are often excuses rather 
than valid reasons, and states that in most cases the 
manufacturer's failure to export successfully “‘is a func- 


tion not of any external circumstances, but of his general 
attitude towards exports; it is not that he cannot export, 
but simply that he does not want to”. 

Most manufacturers agreed that a high level of 
home-market demand deterred them from exploring 


export possibilities. In this connection, the report says 


that “equally striking, and possibly rather frightening, is 
the almost complete failure to realize that any really 
major reduction in home demand would almost 


certainly be the consequence of a world trade recession 


which might well close up the possibility of exports”’. 

The non-exporters fell into five categories, i.e., (1) 
the unambitious, (2) the cautious, (3) the “too-small” 
firms, (4) the “‘too-busy”’ director, and (5) the “‘too-old”’ 
or “too-ill’” director. “While it is unlikely that the 
future of the British export trade will lie with these firms” 
the report comments, “‘it is still clear that a large number 
of firms which are working in the home market at a 
reasonable level of efficiency could well improve their own 
position by proper attention to exports’’. 
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NEW TECHNICAL BOOKS 


Automatic and Fluid Transmissions. By J. G. Giles, 
B.Sc.(Eng.), M.I.Mech.E., A.M.1.E.E. 328 pp., 217 
illustrations. Publishers: Odhams Press Ltd., 96 Long 
Acre, London, W.C.2. Price: 45/-. 

The author of this well-written and produced book 
is an accomplished automobile research engineer who 
has for many years specialized in the study of trans- 
mission problems and who has published several papers 
and reports on this subject. In this book, the first 
British study to cover both the principles and practical 
aspects of the design, installation, and operation of 
automatic and fluid transmissions, he puts on record 
details of the history of automatic transmission devices 
and describes the operating performance of all the more 
important mechanisms at present available. 

Mechanical, electric, and hydraulic systems are dealt 
with, together with semi-automatic devices and over- 
drives. Most of the proprietary American, British, and 
Continental transmissions are reviewed in some detail, 
and mention is made of some devices still under develop- 
ment. While the main emphasis is on automobile 
applications, the field of heavy transport is not neglected, 
and information is given on transmissions designed for 
buses, heavy goods vehicles, railcars, locomotives, 
tractors, etc. This authoritative work will prove of 
exceptional interest and much practical value to engineers 
on both the manufacturing and servicing sides of the 
motor industry, to students of automobile engineering, 
and to others interested in the design of motor vehicles. 


Aids to Machine-Shop Practice. By C. T. Bower, 
A.M.1.Prod.E. 208 pp., 203 illustrations. Publishers: 
Odhams Press Ltd., 96 Long Acre, London, W.C.2. 
Price: 18/-. 

Containing over 200 practical hints, new methods 
and ideas, designs for new devices, improved production 
methods, and suggestions for saving time, simplifying 
work, and increasing output, this interesting book is 
a comprehensive storehouse of novel and ingenious 
ideas designed to aid production engineers, maintenance 
engineers, draughtsmen, machine operators, toolmakers, 
and others concerned with engineering production. No 
attempt has been made to copy equipment already 
available commercially and, in general, the ideas 
suggested are both simple and inexpensive. 

The various items in this volume have been grouped 
into sections to assist rapid reference and cover such 
subjects as assembly methods, drawing-office aids, 
drilling and tapping, gauging, grinding, milling, handling 
methods, lathe work, maintenance, marking-out, pro- 
duction methods, welding, and jigs, fixtures, and attach- 
ments. Drawings and photographs are included to 
show every essential detail, so that readers can easily 
make up any of the devices described or can modify 
machines and tools as suggested. 


Semiconducting I11-V Compounds. By C. Hilsum and 
A. C. Rose-Innes. 250 pp., 137 illustrations. Publishers: 
Pergamon Press Ltd., Headington Hill Hall, Oxford. 
Price: 60/-. 

During the past ten years, increasing interest has been 
aroused in the semiconducting properties of compounds 
of elements from Groups III and V of the Periodic 
Table. This interesting and well-produced book there- 
fore fills a definite demand in that it describes the 
properties of III-V compounds as a family of semi- 
conducting crystals, and also relates these compounds to 
the better-known and understood monatomic semi- 
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conductors, i.e., silicon and germanium, together with 
details of their applications. As such, it is a valuable 
reference work for physicists, chemists, and engineers 
engaged in research and development in the general field 
of semiconductors. 

Providing a concise, but none the less comprehensive, 
treatment of the theoretical and experimental aspects of 
the subject, the book deals with band structure, crystal 
Structure, preparatory techniques, transport processes, 
optical absorption, photo-electric effects, and galvano- 
magnetic properties, as well as with a number of device 
applications. In addition, detailed discussions are given 
of certain physical processes which are of minor 
importance or entirely absent in element semiconductors. 
but which are very prominent in III-V compounds. The 
text is supplemented by a wealth of excellent and pertinent 
illustrations, and an unusually comprehensive index is 
included. 


Cold Forging of Steel. By Dr.-Ing. Heinz D. Feld- 
mann. 268 pp., 156 illustrations. Publishers: Hutchinson 
& Co. (Publishers) Ltd., 178-202 Great Portland Street, 
London, W.1. Price: 40/-. 

First published in Western Germany in 1959, under 
the title of “Fliesspressen von Stahl”, this first English 
edition, translated by A. M. Hayward, serves to bring to 
a much wider audience a general statement of the process 
of the cold-forging of steel, in the light of the experience 
and knowledge now gained. In this connection, it 
should be noted that, although cold-forging is a process 
that has been known and used for about sixty years, its 
application to the manufacture of steel products dates 
back no more than twenty-five years and, until 1945, was 
kept secret as a process mainly applied to the manufacture 
of war munitions. 

Beautifully produced and illustrated, this outstanding 
book provides for the first time a comprehensive descrip- 
tion of the process. What is more to the point, its 
author—probably the foremost expert on the subject in 
the world—writes clearly and interestingly, as well as 
authoritatively. The basic theory, supported by formulae 
and examples of the theories applied in practice, is 
discussed; in addition, for the benefit of practical 
engineers and manufacturers, the practice of cold-forging 
is introduced, and details are given as to how it fits into 
present industry. As such, this book will undoubtedly 
help to accelerate further progress in this field. 


Engineer Apprentice Manual. 400 pp., 482 illustra- 
tions. Publishers: The Trade & Technical Press Ltd., 
55a Stonecot Hill, Sutton, Surrey. Price: 42/-. 

Many otherwise excellent textbooks tend to be either 
too theoretical or academically practical, with the result 
that they are of limited value in providing hints and help 
on the shop floor. This book, which has been compiled 
from selected articles originally published in ‘Engineer 
Apprentice”, obviates the deficiencies of such textbooks 
by providing a record of useful information and hints of 
practical value to engineering apprentices and students. 
As such, it serves as a reference work not only during the 
whole period of apprenticeship, but also later on when a 
young engineer is left to his own devices. In many ways, 
too, it is a useful refresher course for experienced 
engineers. 

The contents are simply and lucidly written, and are 
enlivened by a wealth of judiciously selected illustrative 
matter in the form of line drawings and photographs. 
The subjects covered are, of necessity, comprehensive, 
and include work in the drawing office and the foundry, 
as well as machine and other tools, mechanical and 
electrical equipment, hydraulic and pneumatic equipment, 
metal polishing and degreasing, workshop hints, and use- 
ful formulae. In short, this is undoubtedly one of the 
best books of its kind ever published. 
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LATEST INDUSTRIAL LITERATURE 


1. Cutting and Welding Equipment 


The range of cutting and welding equipment described 
in a 32-page catalogue includes gas cutting torches, 
welding blowpipes, nozzles, arc-welding transformers, 
and surge injectors. Details of electrodes, gas cylinders, 
hose clips, and safety equipment are also given. 


2. Process Timers 


Providing accurate time control for industrial pro- 
cesses and laboratory and machine tool automation, a 
range of automatic and manual-set process timers is 
presented in a selection of data sheets. In the automatic 
version, the driving unit is a self-starting miniature 
synchronous motor, the switching arrangements permit- 
ting the control of up to six load circuits. 


3. Electric Furnaces 


An 8-page brochure contains particulars of a range of 
electric furnaces, such as continuous annealing and 
enamelling, direct-arc steel melting, and induction 
furnaces. Bench-type muffles, and furnaces for the heat 
treatment of castings and forgings and for hardening 
small components are also dealt with. 

4. Air-Conditioning Units 

Designed to produce cool, fresh, and pleasant 
atmosphere in workshops, store rooms, factory offices, 
etc., a range of air-conditioning units is introduced in a 
4-page folder. The units can cope with room capacities 
up to 3500 cu ft, while separate dehumidifiers will 
extract up to one pint of excess moisture from the 
atmosphere. 


5. Electronic Instruments 


A well produced catalogue presents a selection of 
electronic instruments, such as split-beam oscillographs, 
single-beam oscilloscopes, plug-in trigger units, wide- 
band amplifiers, valve analysers, transistor testers, 
wavemeters, etc. 


6. Alloy Tool Steels 


A 36-page handbook contains details of composition, 
heat treatment, and performance of a range of cold- and 
hot-working alloy tool steels, including non-shrinking 
air-hardening steels, steels for punches, dies, shear 
blades, chisels, etc. 


7. Strain Gauges 


A series of leaflets and brochures contains particulars 
of a range of foil strain gauges, such as linear, torque, 
rosette, and diaphragm gauges. Details of gauge 
materials and construction are given and information on 
specimen preparation is also included. 
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8. Electronic Flowmeters 


Developed for use with totalizing flow systems, a 
range of electronic flowmeters is presented in a selection 
of brochures. One series of flow-sensing elements uses a 
thrust-relieving system to reduce friction and bearing 
wear, while another unit utilizes a dynamically balanced 
rotor supported on two bearings, specially designed 
rotor blades minimizing fluid slip and pressure-drop. 


9. Degreasing and Cleaning Plant 

Details are given in a 4-page folder of an industrial 
degreasing and cleaning plant comprising a mild steel 
tank, which is divided into three compartments for 
washing, settling the sludge, and for the clean solution. 
During operation, multi-sprays distribute a hot de- 
greasant at a high pressure, this action being aided by 
continuous circulation of the solution. 


10. Drilling and Milling Machines 


The range of drilling and milling machines described 
in a series of brochures includes radial drilling machines 
in capacities of up to 1} and 2 in. mild steel, and plain, 
vertical, turret, and universal milling machines. In 
addition, information on universal dividing heads, 
milling attachments, and other accessories is given. 


11. Instrument Clutches and Brakes 


Recommended for applications as instrument clutch 
couplings, duplex clutch gear drives, positive-engagement 
tooth clutches for indicator drives, clutches with through- 
shaft drives, etc., a range of stationary-field magnetic 
instrument clutches and brakes is described in an 8-page 
brochure. Basically, the units are friction clutches for 
dry or oil running, the force of an electro-magnetic field 
being utilized for torque transmission. 


12. Automatic Jig Boring and Milling Machines 


Designed for fully-automatic control through the use 
of punched cards or tapes, a range of automatic setting, 
jig-boring, and milling machines is presented in a 28-page 
brochure. A wide range of auxiliary equipment is supplied 
enabling to carry out such diverse operations as copy- 
milling, staircase milling from a master form, jig boring 
to an extremely high accuracy, etc. 


13. Flash Evaporators 


Suitable for marine and land applications, a range of 
two-stage flash evaporators is dealt with in an 8-page 
brochure. The unit is complete with brine and distilled- 
water pumps and distiller, external feed heater and 
steam-jet air ejector, and provides in 24 hours 20 to 75 
tons of water. 


14. Industrial Diesel Engines 


Three illustrated 8-page brochures describe a range of 
normally-aspirated pressure-charged and _pressure- 
charged intercooled industrial diesel engines with horse- 
power ranges of from 138 to 2440 bhp. Details of 
design and construction are given, and comprehensive 
data on speeds, fuel consumption, and compression 
ratios are also incorporated. 


15. Limit Switches 


Providing high contact pressure, low impact, and 
simplicity of design and maintenance, a range of machine- 
tool limit switches is presented in a 4-page folder. The 
switches are water, oil, and dust tight and are suitable 
for a wide variety of contact arrangements. 


16. High-Tensile V-Belts 


Incorporating an endless nylon core which is treated 
with a bonding solution and coated with synthetic 
rubber to resist oil and heat, a range of high-tensile 
V-belt drives is introduced in a 12-page catalogue. 
Elastic endless belts, hexagon belts, and heald straps are 
also dealt with. 
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Torrington Needle 
Thrust Bearing 





861/00 


Compact valve design, easier operation 
with Torrington needle thrust bearings 


High thrust capacity, thin cross section and low unit cost 

have made Torrington Needle Thrust Bearings a natural choice 

for top valve performance. With Torrington Needle Thrust Bearings, 
only a fraction of the normal closing effort is needed. 

This puts less strain on the valve ... means smoother, more reliable 
operation. Lifetime pregreasing ensures peak efficiency over years 
of extra service life. Torrington Needle Thrust Bearings Torrington Thrust Race 
are exceptionally compact. They provide an assembled 
height of far less than any other type of thrust bearing. TORRINGTON BEARINGS 
They may be run directly on adjacent hardened and ground surfaces 

or, as shown above, on standard Torrington thrust races. 

If you make gate valves, globe valves, angle valves—in fact 

any valve closed on a threaded stem—you’ll find it pays to 

investigate the top efficiency of Torrington Needle Thrust Bearings. 

Our Technical Representative will be pleased to call on you. 





THE TORRINGTON COMPANY LTD Bearings Division: TORRINGTON AVENUE, COVENTRY 


LONDON & EXPORT OFFICE: 7-10 ELDON ST. EC2 
GLASGOW OFFICE: 50 WELLINGTON ST. C2 











ELECTRO HYDRAULIC SERVO VALVES 


the key to the 
successful combination 
of hydraulics and 
electronics 

























The first stage consists of a nominally 
zero lapped 3-way valve, which is driven 
against springs bya rotary torque motor. 
Balanced windings are fitted to the 
torque motor. These may be either low 
or high impedance. An inductive rotary 
pick-up, also driven by the torque motor, 
is used to close a feed-back loop around 
the pilot valve. 


The second stage consists of a conven- 
tional piston type valve, which may be 
fitted with either a 4-way or 5-way piston. 
The body is made of close grain cast 
iron. Zero, under and overlapped pistons 
are available. Internal leakage and flow 
linearity with deflection are both de- 
pendent on piston lap. 


For full details write to 


KEELAVITE COMPLETE HYDRAULICS 


1S 5 5 A 


KEELAVITE HYDRAULICS LTD 


ALLESLEY, COVENTRY TEL: MERIDEN 441 





604 Cogent 
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Cast 
with 


Precision 


*% Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 














% Engine blocks and cylinder heads 
in high duty iron. 


% Castings of the highest quality in the 
desired quantities at the right time. 
Magnesium Alloy Carriage 
% The greatest technical experience Casting for Canning ‘Uniflex’ 

augmented by quality control Buffing Machine. Weight 23 Ib. 


of production. By courtesy of 
P W. Canning & Co Limited. 






STERLING METALS LTD 


PHONE NUNEATON 4221 td 


Oh "Alt meme 
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A 
WELDER’S 
BEST FRIEND 
IS A FORD 
ENGINE 


Electric welding sets in a wide range of types and 
sizes are now available with Ford power-units in- 
stalled. These are the ones to choose! Every Ford 
Industrial engine—Diesel or Petrol—is built to 
modern designs in one of the best-equipped factories 
in Europe. Ford Industrial engines are tough, 
economical and outstandingly reliable. And they are 
backed by the famous Ford service — with factory- } 
trained service engineers and stocks of genuine Ford 
parts close at hand anywhere in the world. For long 
life, least trouble and lowest running and mainten- 
ance costs, choose welding equipment fitted with a 
Ford Diesel or Petrol power unit. Send the coupon Ay 
below for details of Ford-powered equipment of the X 


type you are interested in. lad 









Iu 3 


SPELLS POWER fy 








\ 3 
nna 


Please send me details of Ford-powered equipment of the following types. 
Type or class of equipment 

YOUR FIRM’S NAME 

For the attention of Mr. 


ADDRESS 


and 
fen Batis 2: 


*) 


TO: FORD INDUSTRIAL ENGINE DIVISION - DEPT. G5b/W7 - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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NEW FACTORY EXTENSIONS 
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HEAT EXCHANGERS 


Increased production facilities to meet the ever BROWN INTEGRAL ‘ONE-PIECE’ 
increasing demand for the finest heat exchange Teen sonar Seateanan CAPAcote 
unit—BROWN FINTUBES. As specialists in heat OF BARE PIPE. 
exchange problems and actual makers of Brown They provide great flexibility in 
Fintubes, we can now offer even better terms and the number, height and length of 
even finer service. If you have a heat exchange the fins joined to the centre tube, 
problem we can offer: LOWER FIRST COSTS by nd give designers and engineers 
improved and bigger production—LOWER ™aximum opportunity to balance 
PLANNING AND INSTALLATION COSTS by [ne Primafy and secondary sur- 
greater standardisation --LOWER MAINTENANCE being handled, saving pipe, weight 
COSTS by maximum interchangeability of standard — space, installation and mainten- 
components. ance. 

Let us give you full technical information 
BROWN FINTUBE (Great Britain) Ltd. 


Associated with 


BIRWELGO itp. 


CHESTER STREET, ASTON, BIRMINGHAM 6 


Telephone: EASt 1171 (5 lines.) Telegrams: BIRWELCO, BIRMINGHAM. Telex No. Birmingham: 33/345 
London Office: GKN House, 22 Kingsway,W.C.2. Telephone: CHAncery 1616. Telex No. London:24/278 
BIRWELCO Overseas Associates: AUSTRALIA: John Lysaght (Australia) Ptv. Ltd. P.O. Newcastle 2N. New 
South Wales, Australia 
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AMONG MANY IMPOR- 
TANT CLIENTS ARE: } 


Air products (G.B.) Limited. 


Aramco Overseas Limited 





Badger N.V 

Peter Brotherhood Limited 
Brefcon Limited 

Caltex Services Limited 
Constructors John Brown Limited 
Esso Petroleum Co. Limited 


Fluor Engineering & Construction 
Co. Limited 


Foster Wheeler Limited. 

Matthew Hall & Co. Ltd 
Humphreys & Glasgow Limited 
Imperial Chemical Industries Ltd 
Kellogg International Corporation 
The Lummus Co. Limited 

McKee, Head Wrightson Limited 
Monsanto Chemicals Limited. 

P.G. Engineering Limited. 

Peabody 

Procon (Great Britain) Limited. 


Shell International Petroleum Co 
Limited 


Stone & Webster Engineering 
Limited 


Trinoil (U.K.) Limited 
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Casting Control 


a 
pp nan | | p for Soundness 
and Strength 
Casting soundness is essential for casting 
strength. Meehanite casting control is 


aimed at ensuring maximum soundness 


and solidity in all sections. 


A typical example is the Turret casting for 
the Wiedemann Press. The severe stresses 
in service demand an exceptional degree 
of soundness and density in these cast- 
ings. Accuracy and good wear resistance 
are particularly needed in the operation of 
punching }” steel sheet to close tolerances 
by this new process. 

Meehanite has proved admirably suited for 
these heavy castings of 9” section thick- 
ness, where soundness, strength and wear 
resistance are essential. Specify Meehanite 
for your particular requirements. 


TAKE ADVANTAGE 
OF THIS FREE OFFER 


Copy of the Meehanite 
Specification Booklet will 
gladly be sent upon re- 
quest. Also available for 
your information are leaf- 
lets on:- 


Alo Casting Properties 


alt Designing Meehanite 
castings to cut 
production costs. 


at2 Machine Tools 


Press illustrated is produced by Distington 
Engineering Co., Ltd., for Dowding & Doil, 
Lid., (Sole Agents). Castings by Cameron 
& Roberton, Lid 





MEEHANITE 





THE INTERNATIONAL MEEHANITE METAL CO., LTD., EPSOM, SURREY 
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PRECISION MOULDINGS 
and GASKETS 


in Natural, Svnthetic and Silicone Rubbers. 
Bonded, P.T.F.E. and Nylon Components. 








DOWTY LIMITED : ASHCHURCH * @e OS. 


Member of the Dowt srous Telephone : Tewkesbury 2271 
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R{M 
Duplex 







Bearings 


Ransome and Marles duplex bearings are 
frequently specified for exacting main shaft 
applications in gas turbine engines. 

Here they meet the requirements for high 
speed, large capacity and the ability of 

one bearing to take thrust in either direction 







will take 
that 


awkward 
thrust load 


There are many other less critical applications 


where the duplex bearing is providing a 
compact solution to thrust problems. 

The Ransome and Marles two-piece inner 
design is backed by a wealth of practical 
experience. Publication 37 will provide you 
with full details of duplex and other bearings 
in the RaM range. 





su RANSOME & MARLES BEARING COMPANY LIMITED 
tage NEWARK-ON-TRENT~-NOTTS - TELEPHONE 456: TELEX 37-626 
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Chrome Manganese _ spider 
casting for rod mill weight 
4 tons 2 qrs. 


Manganese steel hammer tip 
weight 1 cwt. 1 qr. 25 Ib. 


a ele? .\. ae 1 8 8 3, 
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To EDGAR ALLEN & CO. LIMITED, SHEFFIELD, 9 
Please post ‘Steel Foundry Book’ to:— 

NAME 

POSITION 

FIRM 

ADDRESS 


r 
I 
| 
1 
I 
I 
I 


Longer 
service life 
for all 


wearing parts ... 


We have extremely wide experience in making steel 
castings for the wearing parts of jaw, roll and gyrating 
crushers, hammer and ball mills, liners and all crushing 
and grinding machinery. 


We have developed special steels and alloys, and know 
which of these to recommend for specific duties to 
give the longest possible service life. 


Full details in the Edgar Allen ‘Steel Foundry Book’— 
Please use the request form. 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD 9 
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built by 
BROTHERHOOD 


TWO TIER DRAW MACHINE FOR 
STRETCHING SYNTHETIC TEXTILE YARN 
RECENTLY SUPPLIED TO RUSSIA 


Each Tier works independently and has seven 
input and seven output rolls, of increasing 
diameters, with a centrally situated Heater. 
Pneumatically powered Squeeze Rolls are fitted on the first 
input and the last output rolls to prevent yard slip 
The input end is driven by a 5 h.p. and the output 
by a 9 h.p. motor, both with Heenan-Dynamatic 
slip couplings and brake units. 

Roll Speeds: Input 94/40 rpm. Output 130/40 rpm. 
Bedplate Dimensions: 14’ 6” x 4’ 6”. Height 8’ 3”. 
Weight: 17 Tons. 


PETER BROTHERHOOD LTD 
PETERBOROUGH ENGLAND 
COMPRESSOR AND POWER PLANT SPECIALISTS FOR NEARLY A CENTURY 
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SPRITE BY SATURN 


The Sprite is a precision-built single stage regulator, made to the exacting standards of all Saturn 
equipment, and able to stand up to really rough handling. Maximum working pressures: 


OXYGEN 100 Ibs. p.s.i. 
ACETYLENE 15 Ibs. p.s.i. 
PROPANE 20 Ibs. p.s.i. 


The Saturn Sprite is piston-operated for trouble-free service and safety: quick and easy to operate. 


For gases ard service ard welding equipment — see Saturn! 


SATURN INDUSTRIAL 
GASES LIMITED. 


‘Eri Wood’, Windlesham, Surrey 
Telephone: Bagshot 2441 


Branches: SOUTHALL. GLASGOW, ALDRIOGE. MANCHESTER, SHEFFIELD, LYMINGTON. SUNDERLAND, THORNABY-ON-TEES 





NEWS 


Increased production resources, now give us the opportunity of presenting: 
New Tool Designs 


a “‘ Throw-away”’ Cutters 


A cutter design with throw-away economy, and the vesatility 
of a cutter with brazed blades. 

Special features: 

@ Sturdy design, with easily replaceable parts. 


@ Superior economy. The cutter can be supplied with 
inserts of different sizes, negative as well as positive. 


@ Gives a high surface finish. The design has been speci- 
ally conceived around this feature. 


GE Micro-blade GS oToolholder with Rhomboid 
inserts for Copy Turning 


The copy turning tool range which includes brazed tools, toolholders 
with long inserts, and throw-away tools of the T-maX type with triangular 
standard inserts, is now extended by including this new holder. 


This revolutionary and bold idea, 
with a so-called ‘‘micro-blade” is 
now about to leave the development 
stage. 


Special features: 

@ A 55° nose angle gives good 
accessability with most 
copying operations. 

@ Robust design with sound 
clamping of the throw-away 
blade. 

@ Positive cutting rake with 0° 
front-to-back rake allows 
machining of slender work- 

This tool which in the first place is paeces. 

intended for cutting depths of over With sintered chipbreakers— 

1”, opens up new possibilities to a guarantee of reliability 

improve machining economy within even with the small nose 

a range so far untouched. angle involved. 





See these new Sandvik tools demonstrated on Stand 3209 Hall 3, Brussels Fair, Sept. 3rd-12th 


SANDVIK SWEDISH STEELS LTD. 


Manor Lane, Halesowen, Birmingham Telephone Halesowen 2121 (10 lines) Telex: 33164 


Scottish Warehouse at: Blackbraes Road, Nerston Industrial Area, East Kilbride, Glasgow Telephone: Murray 429 
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For Maximum Production 


The New DOUBLE-SLIDE aliows heavier work 
with higher rates of removal and provides 


Throughout the whole of 
its forward movement, 
the hexagonal turret is 
supported underneath by 
a sliding bridge which is 
in direct contact with the 
bed on all its working 
surface. This ensures 
correct alignment at all 
times, whatever weight 
of tools the turret carries. 
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Photographs by courtesy of HOLMAN Bros. Ltd, Camborne 
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COMBINATION 
TURRET LATHES 
‘PRELECTOR / with capacities up 
No. 7 Combination Turre to 35 in. swing over bed 
— them to 2) in “D-S 
with Preselective DOUBLE-SLIDE 
speed-changing Capoten Laches 
for heavier 
accurate work 


H.W.WARD 
7 LO es a BD) 


SELLY OAK, BIRMINGHAM 29 


Phone : Selly Oak 113 
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All over the world 


Brown Boveri 


This large milling machine Electric Drives 


weighing 900t and with a frame 
46m long stands in the work- j 

shops of Sulzer Bros., Winter- for Machine Tools 
thur, Switzerland, and is the 
largest of its kind in the world. from the extremely simple to 
It contains 140 electric motors the completely automatic 
with a total input rating of about 
1100 kW all of which were sup- 


plied by Brown Boveri. 

Th | design of th I 

ieee BROWN BOVERI 
mic diagram allows the machine 


to be controlled with ease, des- BROWN, BOVERI & CO., LTD., BADEN - SWITZERLAND 
pite the large number of drives. Representatives in most countries 
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PRINGS THE WORLD HAS LEARNED TO TRUST 


Salter Springs will give you continuous, 
trouble-free performance. Their reliability is 
founded on craftsmanship and quality control 
backed by 200 years of experience. 


Cheaper springs could fail, causing costly 
breakdowns in your production and loss of 
income to your company. 


Salter will devise, advise and experiment in order 
to produce the perfect spring for the job, whatever 
the problem, the purpose, the size or the shape. 


Salter springs are tested and retested to the 
highest possible standards of accuracy and 
endurance — you can stake your reputation on 
Salter reliability. 














TWO CENTURIES’ EXPERIENCE WITH TOMORROW IN MIND 

















GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Established 1760. 
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GRINDING DIESEL 
TRANSMISSION GEARS 

FOR THE 

TRACTION DIVISION 

OF ASSOCIATED 

ELECTRICAL INDUSTRIES LTD. 


Diesel-Electric Loco- 
motive transmission 
gears are shown being 
ground at our Shirley 
Works for the Traction 
Division of Associated 
Electrical Industries 
Limited. 





The new GL 48 
machine, as illustrated, 
allows gears to 48” 
diameter by 12” face 
width to be ground to 
a coarse pitch of 1°75 
D.P. 


Write for our latest 
literature on the GL 48 
Gear Grinding Machine. 






Comprehensive Gear Grinding Service 
Gears manufactured and ground complete 


Makers of the Orcutt Range of Gear and 
Spline Grinding Machines 





The Gear Grinding Co. Ltd. 


CRANMORE BOULEVARD ~- SHIRLEY «+ SOLIHULL * WARWICKSHIRE 
Telephone : SHIrley 2231 (6 lines) Telegrams : Orcutt, Birmingham 
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TYPE OE 
SPEED RANGE 
700 t0 Orepm. COMPACT 
Size: 11%” « 123” x 7}” 
EFFICIENT 
EMBODYING ALL 
THE MECHANICAL 


ADVANTAGES OF THE 
LARGER P.I.V. GEARS 























The twelve inch 
TYPE OA rule indicates relative 
SPEED RANGE dimensions. 
4—1 
Size: 113” « 73” = 7%” 





The full range of P.I.V. Gears 
extends up to 50 h.p. 








STONE-WALLWORK LIMITED 


33 VICTORIA ST., LONDON, S.W.1 Phone: Abbey 7681 Grams: “Stonwalabb” Sowest, London 
WORKS: OLDHAM, LANCASHIRE 
Also Makers of Worm Reduction Gears, Piece Goods, Stamping Machines and Light Alloy Bobbins for the Textile Trade 
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INTERNAL GRINDER 


for production of Injectors 


and high-precision components 


TECHNICAL 
CHARACTERISTICS 


Internal grinder for 
holes of 1 to 20 mm 
diameter in high- 
hardness alloys, e.g., 
gauges, dies, etc. 
Spindle speeds from 
60,000 to 140,000 rpm.— 
Quick adjustment for 
control of diameters, 
with automatic feed of 
the spindle head: auto- 
matic stop — Supply 
voltage according to 
requirements. Weight 
of complete Grinder 
approx. 750 kg. 


CONSTRUCTIONAL FEATURES 


Grinder specially designed for the mass production of injectors of any type for the internal grinding of gauges and dies in tungsten, 
carbide and other alloys, for work requiring a very high degree of precision of the order of 0°0003 mm both in roundness and centricity 
with surface micro-roughness of 0°00025 mm. Perfectly smooth surfaces are obtained, in view of the complete absence of harmful vibrations 
The perfect finish of the surfaces, combined with exact geometrical shape, is always assured by the M.C.54 Grinder fitted with patented 
M.C.52 “Turbo Spindies’’, with automatic take-up of bearing play, oil-mist lubrication, and other features introduced into its 
construction. All the adjustments of the individual members of the machine are hydraulically controlled. The machine is fitted with 
turbine-driven spindles of very high rotational speeds, from a minimum of 60,000 to a maximum of 140,000 rpm; one of these spindles 
serves to grind cylindrical parts and the other conical parts (e.g. injector and valve seats) according to requirements. 

The rotating spindle unit of the M.C.52 “Turbo Spindles’’ employ a small turbine and the hydraulic system adopted, as compared with 
electrically-driven spindles, affords numerous advantages, including the following :— 

simplicity of construction. 

variable speed range between the limits required, depending upon the internal dimensions to be ground. 

normal operating speed : 120,000 — 130,000 rpm. 

speed variation between full and no load about 3-4 per cent. 

extremely simple automatic lubrication, without the need for cooling equipment. 

possibility of grinding diameters from 1 to 20 mm. 

automatic take-up of bearing play by means of a patented device which guarantees longer life to the bearings. 

operating life of the spindle at least 800 working hours guaranteed. 

high-precision grinding and finishing of the parts. 


FRATELLI COPPIER-MILANO (ITALY) PIAZZA CARRARA, 


Phone : 84.90.386 
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FOUR helpful publications 





Constant research has ensured that Walpamur Industrial Finishes 

meet every requirement of modern industry, and these four free publications 
will help you to make the best possible use of this extensive range. 
CATALOGUE OF INDUSTRIAL FINISHES describes the pre-treatment of 


metal surfaces before painting and gives details of primers, fillers and stoppers, 
stoving finishes,enamels, nitro cellulose finishes etc. 


EPOXY RESIN PAINTS booklet details the complete range of FEROX 
epoxide resin based paints, including stoving, air drying, and cold cure finishes for 
many industrial requirements. 


SILICONE LEAFLET gives information about the use of silicone in heat resisting 
and water repellent paints, bonding varnishes, etc. 


INDUSTRIAL SHADE CARD shows the complete range of colours available for 


all types of finishes. 


All are obtainable free on request to: 


THE WALPAMUR COMPANY LIMITED 
DARWEN AND LONDON 





TER MAJESTY THE QUEEN 
ANUFACTURERS OF PAINT 


‘ ‘ . . - THE WALPAMUR CO LTC 
Paints, enamels, varnishes and finishes for every industrial need 


ARWEN | LANCS 
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CUI PRODUCTION TIMES 
IMPROVE SURFACE FINISH 





Features: 

Capacity between centres—18 inches @ 
(18 or 24 inches in type L6), 
maximum grinding diameter—6 inches. 
Compactness—self-contained unit 
reduces space requirements to a minimum. 
Fully hydraulic operation of wheelhead 
and table movement. 


Unit construction of hydraulic control panel 
simplifies operation and aids servicing. 


Built to give toolroom tolerances 

and superior component finish under 
exacting production conditions. 

Hydraulic wheelhead — mounted dresser or 
internal grinding head included in 

wide range of optional equipment. 


SERIES L6 
Angie Head Grinder 


This high production machine with 45° angle head 
for grinding an external diameter and adjacent face 
of a component from one setting has an extensive 
field of application in modern engineering practice. 
Built to the same sturdy proportions as 

the plain grinder illustrated above 

and with similar features, it is offered with a 
capacity of 18 inches or 24 inches between centres 
and will grind components up to 6 inches diameter. 


For further details or machine demonstration apply to: 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH TELEPHONE 3227 . KEIGHLEY TELEPHONE 4294 
p 2908 


Croda 


check rust 


Rust preventives: 
Most of the Croda range are 
based on lanolin called the finest 
organic metal protective compound 
by the National Physical Laboratory. 
As manufacturers of lanolin, 
Croda can offer rust preventives 
at highly competitive prices. 


Metacon rust remover: 
not only removes all rust from 
ferrous metals but also in the 
same operation gives the metal 
a rust preventive coating. 


Strippable coatings: Crocell: 

hot dip thermoplastic coating 
protects metal parts from 

corrosion and mechanfcal damage 


Rhinohide : 
tough plastic applied by spraying, 
protects large parts 


Dewatering rust preventives: 
lanolin based dewatering oils 
remove all moisture from metal and 
leave an oily preventive film on 
the surface. 
Magisol : 

special solvent blend removes 
grease and oil from metal surfaces. 


Croda Lid., Cowick* Hall, 

Snaith, Goole, Yorks, 

and London, Manchester, Edinburgh, 
Dusseldorf, Milan,*New York wg , 


9 me? et ee 
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Vertical or horizontal, streamlined or functional 


& 
\? 
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= INCREDIBLY 
= VERSATILE 
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This new Holroyd 24” centres motorised worm gear speed 
reducer has been designed to meet the need for a 
self-contained drive suitable for continuous use, and one 
which will look right in any surroundings. No matter what the 
application, it is possible to select from its variety of 
assemblies and mounting positions, an arrangement which 
makes it appear an integral part of the surrounding 
machinery, and not an added afterthought. 

The Verso has all the famous features of Holroyd reliability 
and high efficiency. Centrifugally cast Holfos wormwheel; 
casehardened and profile ground alloy steel worm; ball bearings 
throughout; rigid cast iron casing and oil bath lubrication 
requiring no attention over long periods. Output speeds are 
from 14 to 300 rpm. Output torques up to 750 Ib. ins. 
Standard Motors from { up to 2 hp. 


eeeereinpantiacntnnaae iD 
| 


Please write for 
catalogue V.60 which gives 
further technical information. 


Holroyd 


JOHN HOLROYD & CO LTD + MILNROW - ROCHDALE - LANCASHIRE 
CRC BT 
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Revolutionary New 
ENABLES FINISHED CONSTRUCTION AT 


mM 


4,000 SOFT OF FLOOR AREA PER DAY 








95% FACTORY BUILT- Terrapin building units are constructed 
under closely controlled manufacturing conditions from high quality 
materials. Each Terrapin ‘Building Unit" (the basis of all Terrapin 
construction) is completely finished in the factory incorporating 


interior and exterior decoration, glazing, roof coverings, floor cover- 

ings, and electric lighting installation. 

A BETTER BUILDING -FASTER- Transported to the building Left to right 

site in folded condition Terrapin “Pack Units" can be erected to form BALTIC BLUE: 

single or multi-span buildings of almost any shape or size faster than ee ee 

by any other known system of construction. 

A QUALITY PRODUCT -High standards of workmanship and materials, backed by rigorous testing 
and inspection during manufacture, are the hallmark of Terrapin buildings. Proof of their quality and perform- 
ance is substantiated by an ever increasing demand from all branches of Industry, Commerce and the Social 
Services. 

MOBILITY - As quick and easy to dismantle as to erect, Terrapin’ Pack Buildings” can be moved when you 


like - where you like - and as often as you like - speedily and at extremely low cost. 











Duilding’ System 


Terrapin pack building units can be used to 


create modern functional buildings of superb 


quality, to almost any size and any ground plan, 
faster than by any other known method. 
































et 
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Now 4 External Colour Schemes from 
which to cChoose............ 


. in addition to our standard external finish in varnished AFRICAN 


UTILE HARDWOOD. These new colour finishes are in highly durable, 


low maintenance textured paint. 


A full colour brochure and a copy of the Terrapin price list, which enables 
you to'make up your own preliminary estimate of cost, will be mailed to you 


by return post. Complete the coupon and post today. 


TERRAPIN 


‘ Bring you tomorrows buildings today"’ 


TERRAPIN LIMITED 
Haddon House, Fitzroy Street, London, W.1. 


Telephone: Langham 0611. Private Branch Exchange. 


Telegrams: Terrapin Wesdo London. 


Please send me by return post 
your “Brochure & price list”. 


Name a quumtaneniragtioomns 


Company ~........ 
Position in Company... 
Address ................... 





Better Castings 





from a (BUHLER) 





Die Caster 


Very fast overall cycle speed - High 
injection force - Extremely high injection 
speed - Automatic interlocked cycle 
control 


Horizontal Die Caster H-800 

Locking force: 800 tons 
Machine sizes range from 50 tons up Injection force: 90 tons 
to 1,200 tons lock Shot capacity (Aluminium): 29 Ib. 
for hot chamber and cold chamber Space between tie bars: 33 x 37 in. 
injection system Opening stroke: 30 in. 


Buhler Brothers (England) Ltd. 


The Woodhouse, Cockfosters, BARNET, Herts. Tel.: BARnet 0810 
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Lock 


for 
HYDRAULIC 
VALVES 


We market a wide range of valves 
to meet the requirements of 
hydraulic systems. 


Our range of units is designed for 
working pressures up to 3,000 
p.s.i. and is generally suitable for 
fluid flows up to 30 g.p.m. but 
some units are of larger capacity. 


We shall be pleased to quote you 
for your hydraulic valve require- 
ments or alternatively to engineer 
and supply complete hydraulic 


systems. 


Our hydraulic installations carry 
twelve months free service. 


Pamphlets of Lockheed valves on 
application. 


LOCKHEED PRECISION 


PRODUCTS LIMITED 
INDUSTRIAL HYDRAULICS D!VISION 
SHAW ROAD, SPEKE, LIVERPOOL 24 
Hunts Cross 2!2/ Telex 62394 
There are Industrial Hydraulic Sales 
Engineers at your service also at 


AUTOMOTIVE HOUSE 
GREAT PORTLAND STREET 
LONDON W.! 
Langham 2527 Telex 23446 


TACHBROOK ROAD, LEAMINGTON SPA 
Leamington 2700 Telex 31549 


144 ST. VINCENT STREET, GLASGOW C.2 
Central 029! 


Lockheed # 


INDUSTRIAL HYDRAULICS & = 


THE 


AUTOMOTIVE : = REGD. TRADE MARK LOCKHEED 
PRODUCTS « 
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here is a man on his way to 
solving his guarding problem with 


Weldmesh 


Regd. Trade Mark 
He cut it to the shape he wanted— 
it held together because it was welded together 


Weldmesh is a registered trade mark and is supplied in rolls or sheets direct to the users by the sole manufacturers: 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Chelmsford, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London, W.! 
M-wW.1041 
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ESL 
files for me 
every time! 


Toolroom fitters recognise 
the superior life and 
quality of E.S.C. files 


ENGLISH 
STEEL 


TOOL CORPORATION LIMITED 
OPENSHAW, MANCHESTER 
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VAR knee 


ee MILLION TONS OF OIL 
AN INCREASE OF 10% _ 


a twin pumping set 
incorporating stand- 
by equipment 


MOTORISED GEAR PUMPS 
VARLEY-FMC LIMITED oe 


(Subsidiary of Food Machinery and Chemical Corporation U.S.A.) 
FERRY LANE BRENTFORD MIDDLESEX | Telephone: iSLEWORTH 3922 (6 lines) Telex No. 25371 Telegrams: Paracyclic Brentford Teles 
THE ENGINEERS’ DIGEST 





ONE MACHINE 


.-. for ALL manual arc welding applications 


IDEALARC TIG 


TRADE MARK 


... for large or small jobs. .. for use with inert gas 
and stick electrode... AC and DC welding current. 


At last, here is a welder which gives complete controls)can be used for welding stainiess or 
versatility to maintenance-welding departments aluminium. With just a flick of the switch, the 
or to job shop operations. The “IDEALARC"” same machine can do production welding on 
TIG quipped with high-frequency and watergas either AC or DC. 


sh AC WIGH FREQUENCY FOR TUNGSTEN INERT GAS yar DC HIGH FREQUENCY FOR TUNGSTEN INERT GAS 
te AC FOR MANUAL ELECTRODES er DC FOR MANUAL ELECTRODES 
He REMOTE CONTROL TO SAVE TIME yer DC FILTER FOR SUPERIOR AC WIGH FREQUENCY OPERATION 


For further details write to 


THE LINCOLN ELECTRIC COMPANY - CLEVELAND - OHIO - USA 


the world’s largest makers of arc welding equipment 





The new 
pattern in 
power 
transmission 


The “Poly-V" Drive is something 
new in power transmission, 
combining the advantages of the flat 
belt and V-Belt. It is a single 

unit which fits the full width of the 
pulley and has a series of 

parallel longitudinal V-ribs across its 
entire width to form the driving 

face. No space is wasted and a “'Poly-V" 
Drive will transmit the same horse 
power as conventional V-Belts, on a 
much narrower pulley. Why not 

ask our Technical Department for full 
details, today 


ar Mill 


William Kenyon & Sons cower reansmssiow Ltd, 
DUKINFIELD CHESHIRE 


Telephone : Ashton-Under-Lyne 1614/7 & 3673/6 














Ma CO 
The trade mark “POLY-V 
is used by arrangement 
with Messrs. Turner 
Brothers Asbestos Co. Ltd., 
of Rochdale. 
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the latest addition 
we are to the range of 
pleased § @ propucts 
to introduce manufactured by 
this company . 


SPEEDER 
GEAR TESTING 
MACHINE 


Model GSC and Model GSJ 
10” 18” 


The Gear Speeder has for many years 
served as the most practical means of 
testing gear sets for objectional opera- 
ting noise. In practice the gear set to be 
inspected is operated in an acoustical 
chamber at varying speeds and loads 
under the personal observation of the 
inspector. Acceptance or rejection 
depends on the inspector’s judgement 
according to what he hears. 


This gear speeder may now be equipped 
with a microphone, a broad-band ampli- 
fier and meter. Sound intensity is 
measured and indicated by a pointer on 
a graduated visual scale. It thus becomes 
a simple matter to establish tolerance 
limits within which gear sets may be 
accepted. 


LICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOID 


er 
PRECISION GEAR MACHINES & TOOLS LIMITED 


(An Associ we Company of National Broach & Machine Co., Detroi t, U.S.A.) 
World's Largest Producer of Gear Shaving Equipment” 








RED RING WORKS, BODMIN ROAD, COVENTRY 


Telephone : Walsgrave-on-Sowe 2372 Telegrams: Pregearmac, Coventry 
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In chess the major pieces exercise 
REMOTE CONTROL 


For the same flexibility of manoeuvre in design 
use eee 






Write to 
Dept. E. D. for 
technical handbook. 





The knowledge and experience of 
our advisory department is always at 
your disposal. Ask for an engineer 
representative to call. 













THE S.S. WHITE DENTAL MFG. CO. (G.B.) LTD. 





SHIBDUSTRIAL BDIVvVIsIe%m 
Third Avenue, Denbigh Road, Bletchley, Bucks. 
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BELLOWS » Tetedi 


solve problems in CHEMICAL ENGINEERING 


by ensuring leak-proof joints 
under conditions of EXPANSION 
MISALIGNMENT * VIBRATION 

* VACUUM OR PRESSURE 

* HIGH OR LOW TEMPERATURES 








If your problem is one of these, a Teddington Bellows can 
probably solve it decisively. Made of stainless steel, Monel or Nilo 
K to resist corrosive gases or liquids and also to withstand heavy 
and repeated stresses, Teddington Bellows are proving their 
superiority in many different applications. Severe temperature and 
pressure conditions present no difficulty, nor is size a problem, 
there being no reasonable upper limit to the diameter of 
Teddington Bellows; and end-fittings are tailor-made for the job 
in hand. 


Consult us on your problem: we probably have the perfect solution. 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


BELLOWS DIVISION: TEILO WORKS « PONTARDULAIS ~ SWANSEA ~ Phone: Pontardulais 591 
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Crowthorn 18in. Centre Lathe on 15 ft. 3in. gap 
bed, admitting 8f. Oin. between centres. Swing 
over bed 363 in. Swing in gap 57 in. x 21 in., hole 
through spindle 4} in. dia. 25 h.p. motor drive. 








HEAVY DUTY 
LATHES 


CROWTHORN ENGINEERING 
COMPANY LIMITED 


REDDISH - STOCKPORT - ENGLAND 


CL.97 
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SUPER OIL SEALS & GASKETS LTD i 
PAGTORY GHTRE - KNIES NORD 


ON - BIRMINGHAM 30 
: Kings Norton 2041 
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HEAT EXCHANGE EQUIPMENT 
DESIGNED TO MEET THE REQUIREMENTS 
AND STANDARDS 

OF THE MODERN ENGINEER 


Serck design and manufacture a wide range of Heat 
Exchange equipment for use in every industry and 
for every type of application. A first class 
Technical Advisory Service supports the products 
of Serck, into which have been embodied the 
extensive research and cumulative practical 


experience of 40 years and more. 


WATERWORKS 
GENERATING PLANT 


The illustration shows 
the Serck Coolers fitted 
to the Crossley-Laurence 
Scott 635 KVA alternator 
sets recently installed in 
the main pumping 
stations at the Southern 
and South Essex 


Waterworks Companies. 


SERCK RADIATORS LIMITED BIRMINGHAM 11 


Telephone: VICtoria 4353 Telegrams: “* Serckrad” 
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MERCEDES-BENZ DIES EF 4. 


Volume 22, No. 9 


Your star performer 


Our technical literature 
MX It will give you 

the full story. Write for 
it now - and we'll reply 
by return of post 
Daimler-Benz AG, 
Stuttgart-Unterturkheim, 
Verkauf Motoren/Export 





Meta! industries 
Group 


a ee 
FORGET IT! 


Bl-Stat control never needs maintenance. 


WHAT IS IT.? 
Bl-Stat—BHI's static, contactless control system. 


WHAT DOES IT DO? 

It controls any automatic sequence of motor 
operations, however complex. It does anything 
that any electro-mechanical relay system can do, 
but without breakdowns, and without maintenance. 
And it is flexible. Circuit modifications are 
extremely simple to make, straight from the 
schematic diagram. 


WHY NO MAINTENANCE? 

Because it is entirely devoid of moving parts and 
contacts, and because the units of Bl-Stat are 
encapsulated. Bl-Stat suffers no burn-outs, 
maladjustment, wear or corrosion, no sticking or 
fouling or fatigue. BI-Stat works happily amidst 
dirt, oil, moisture and fumes. 


Bi-Stat is supplied as BHI-engineered equipment, 
or as components for your own systems. 


Write for Publication ZB35 and consult BHI for the 


Bl-Stat answer to your problems. Bl-Stat will 
solve them permanently. 


Bi-Stat 


SYSTEM 





BROOKHIRST IGRANIC 


Enquiries to: 
BI-STAT DIVISION - NORTHGATE WORKS -: CHESTER 


MAKERS OF BRITAIN'S WIDEST RANGE OF ELECTRICAL CONTROLS AND ASSOCIATED EQUIPMENT 
BI /61 
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THE BLUE PACES 





@ FLEXIBLE ANODIC COATINGS 
ON ALUMINIUM 


In the manufacture of alu- 
minium products suitable for such 
applications as electric-motor and 
transformer windings, it is essen- 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





tial that anodic insulating coatings 
possess not only good dielectric properties, but 
also a high degree of flexibility. In this connec- 
tion, various methods of imparting improved 
flexibility to anodic coatings on aluminium have 
been proposed, but experience has shown that 
the resulting coatings do not possess sufficient 
porosity and resistance to electrical breakdown 
to meet modern electrical standards, and that 
anodically coated aluminium which retains its 
dielectric properties under severe bending has 
not yet been produced by existing methods. 

It has now been discovered, however, that a 
porous and highly flexible anodic coating on 
aluminium strip or wire can be obtained by 
carrying out anodization in a bath containing 
both a metal halide and an organic dicarboxylic 
acid. Based on this discovery, a recently 
patented process for producing such coatings 
involves the use of a conventional type of 
anodizing bath, to which has been added from 
about 0-1 to 10% by weight of the metal halide 


and at least 0-2°% of the organic dicarboxylic 
acid. The preferred type of bath contains an 
aqueous solution of sulphuric acid in a concen- 


tration between 5 and 7% by weight. Typical 
metal halides include the chlorides of sodium, 
potassium, calcium, and lithium, the iodides of 
potassium and calcium, and sodium bromide, 
while the organic dicarboxylic acids include 
oxalic, malonic, succinic, and glutaric acids. A 
typical anodizing electrolyte is a 17% solution 
of sulphuric acid, to which has been added 
about 0-5% of sodium chloride and 2% of 
oxalic acid. Direct- or alternating-current 
sources can be used, but direct current has been 
found preferable, as it enables a high-quality 
product to be obtained more consistently. Also, 
lower current densities are 1equired to obtain 
adequate flexible coatings with direct curient 
than with alternating current, current densities 
ranging from about 200 to 500 A/sq ft for direct 
current, and from 400 to 1200 A/sq ft for 
alternating current. The temperature of the 
electrolyte is not critical, a range between 65 and 
95°F producing good results. The anodizing 
time is generally of the order of 30 sec. 

It is stated that coatings produced by this 
process are extremely adherent, and the strip or 
wire can be bent to radii of from four to five 
times its thickness without adversely affecting 
SEPTEMBER, 
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the dielectric properties of the coating. By 
comparison, standard anodic procedures yield 
coatings which lose their entire dielectric 
strength after the strip or wire is bent through a 
radius of fifteen times its thickness. 


From Brit. Pat. Spec. 875,396. 
Reynolds Metals Company, Richmond, Va., U.S.A. 


@ TRANSFORMER WINDINGS OF ALUMINIUM 

FOIL 

As distinct from transformer windings con- 
sisting of round wire, where one wire is in contact 
with those around it only at points, the use of 
flat aluminium foil enables one turn to be in 
complete contact with the next, permitting the 
total area occupied by the winding to be 
reduced to a minimum. Despite the resulting 
advantages of reducing cost and weight without 
increasing size, manufacturers have not adopted 
aluminium foil on a wide basis. According to a 
recent report, it is believed that the reason is the 
supposed cost of converting the plant to the 
use Of foil. In this connection, it is pointed out 
that, although machines for winding copper-wire 
transformer coils cannot be used for producing 
aluminium-foil coils, machines for the latter 
purpose can be much simpler in construction 
and hence less expensive. Thus, the foil 
machine requires no traversing mechanism such 
as is required for winding wire in layers, and a 
winding of aluminium foil can be made much 
more quickly. 

Various methods of insulating one turn from 
another in the construction of a foil-type 
transformer are possible. One method com- 
prises winding the foil with a paper or film 
insulator, while another involves anodizing, 
which has the advantage that the anodic 
coating can withstand high temperatures and 
also that, because it is so thin, it enables the size 
of the coil to be reduced to a minimum. A 
third method, now under investigation, uses 
inter-turn insulation, in which a resin or lacquer 
of the two-stage type is applied to the foil and is 
then dried off sufficiently to allow the foil to be 
reeled up and slit into reels of suitable width. 
Another point to be considered is the best way 
to make the necessary electrical connections to 
the windings. Various techniques are possible, 
one of the most effective of joining being by 


65 





That’s very bright 


of you, Mr. Smart 


Mr. Smart’s come a long way from 
the snap-shot album he used to inflict 
on his friends. Now he projects his 
latest holiday shots in colour—and 
everyone enjoys them. Life is very 
much brighter for Mr. Smart and 
millions of others, thanks in no small 
measure to the bright ideas of the 

@ manufacturers who serve them. 
One of their brightest ideas was to 
use pressure die castings, now an 
essential part of so much of your 
photographic equipment. 
And an essential part of many other 
things too. Wolverhampton pressure 
die castings offer manufacturers high 
quality components at remarkably low 
cost in a variety of pleasing finishes. 
And the massive scale of production 
they can achieve helps everyone to 
enjoy a higher standard of living. 
Wolverhampton pressure die castings 
in zinc and aluminium point to 
progress in a big way. 
Your enquiries would be welcomed. 


THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL, WOLVERHAMPTON. TELEPHONE: WOLVERHAMPTON 23831 
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cold pressure-welding, necessitating only a 
simple hand-tool, which can, if desired, be 
adapted to mechanical use for large production. 

Bearing in mind that the technical difficulties 
involved in the production of aluminium-foil 
transformer windings are not as great as 
generally supposed, and that they possess 
definite advantages in cost and _ technical 
performance, the report concludes that the 
present resistance to their more widespread 
adoption will disappear as manufacturers add to 
or replace existing equipment. 


From Aluminium News, Canada, 
July 1961, p. 7. 


@ WELDING AND JOINING BY MEANS OF 
EXPLOSIVES 


Within the past few years, explosive-forming 
has become a familiar and useful process. 
According to a recent report, research indicates 
that it is now possible to utilize explosive 
energy in two other processes, i.e., welding and 
joining, and, although the work so far performed 
has been limited in scope, the potential of 
explosive welding and joining is well established. 

An explosive charge can be used to accom- 
plish welding either by subjecting the bond 
interface to a very high normal force or by 
causing a sudden shear between the two surfaces 
under pressure. A convenient method of 


carrying out the explosive-welding process is to 
project the two pieces so that they impact at high 


velocity; in this way, plastic deformation is 
virtually certain, and it is possible to control the 
shear components by the geometrical aspects of 
the collision. In practice, the two pieces of 
metal are cleaned and placed in parallel planes, 
slightly separated from each other. The 
appropriate amounts of explosive in sheet form 
are then placed on the outside surface of each 
piece and are detonated simultaneously. As a 
result, the two pieces of metal are projected 
towards each other and collide, and, if the 
amount of explosive and the spacing have been 
correctly selected, the pieces will weld together. 
A useful phenomenon generally taking place 
during the explosion is the eruption of micro- 
scopic swirls or jets on the interface surfaces, 
contributing greatly to weld strength by their 
interlocking nature. Explosive welding can be 
considered a form of cold welding. Because 
only the local interface region reaches welding 
temperature, the effects of heat treatment should 
not be lost, and shrinkage problems should be 
at a minimum. However, because the process 
is still in the early research stages, insufficient 
quantitative data are available regarding these 
factors, though enough is known to indicate 
that the process is very practical. 

Explosive joining can be distinguished from 
explosive welding by the nature of the bond. 
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Thus, explosive welding results in a fused 
interlocking bond, whereas explosive joining 
provides a frictional or mechanical bond. 
Although simple friction joints can be made in 
this way, scoring or knurling will contribute 
appreciably to joint strength by creating a keying 
effect that increases the forces resisting separa- 
tion. Similarly, a mating corrugation technique 
eliminates the relationship between joint strength 
and the coefficient of friction, making joint 
strength entirely dependent on the physical 
properties of the material being joined. Rela- 
tively simple tooling is required for these joints, 
which could easily be fabricated by enclosing 
the two ends in an exterior die and detonating an 
explosive charge in the interior, the explosive 
being contained in a plastic bag full of water, so 
as to limit the area of application. 


From The Tool and Manufacturing Engineer, U.S.A., 
July 1961, pp. 75-78. 


@ TITANIUM ALLOYS WITH IMPROVED 
DUCTILITY 


In the fabrication of titanium alloys of the 
alpha type or of the alpha + beta type, it is 
sometimes necessary to heat these alloys to a 
temperature in the beta field, resulting in a loss 
of ductility, even after a subsequent annealing 
operation. Moreover, the alloys are found to 
have a coarse-grained fracture, and these effects 
persist through subsequent heat treatments. 
It is, of course, true that the ductility of these 
alloys, after heating in the beta field, can be 
restored and a coarse-grained fracture can be 
produced by hot-working, e.g., forging, the 
alloy at a temperature in the alpha + beta field 
to bring about a considerable reduction in area, 
such as 50%. However, hot-working in the 
alpha + beta field requires much more power 
than hot-working in the beta field and, in any 
case, does not permit such large reductions to be 
made. 

It has now been found that, by incorporating 
small amounts of boron in titanium-base alloys 
of the alpha type or of the alpha -+- beta type, it 
is possible to heat them to temperatures in the 
beta-phase field without serious loss of ductility 
after subsequent annealing and without any 
serious development of coarse-grained fracture. 
This improvement in ductility is also found after 
solution treatment and ageing. The addition 
of boron can be made to titanium alloys of the 
alpha type or of the alpha + beta type contain- 
ing up to 15% molybdenum, up to 25% copper, 
up to 10% aluminium, or up to 12° manganese, 
or up to 10% aluminium in combination with 
up to 12% manganese, up to 10% zirconium, 
or up to 20% vanadium. The beneficial effects 
of the boron additions act over a comparatively 
small range, i.e., between 0-005 and 05% 
amounts of less than 0-1°% being especially 
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Photo by permission of Esso Petroleum Co. Ltd. 
Purfleet, Essex. 


iS FOR HOSES at Esso Petroleum Co., Ltd., Purfleet, Essex 


where 300 lengths of Goodyear oil discharge hose are used in the ships exchange 

layout, the batch blending section of the new lubricating oil warehouse and the 

road/rail tanker loading bays. Resisting attack by mineral oils, greases and most 
industrial solvents, Goodyear Oil Hose is immensely strong yet flexible, with a tough cover 
that stands up to abrasion and gouging. It is one of more than 500 types of Goodyear hose 
built for specific needs—Write today for full information. 


‘sO Di EAR 


THE GREATEST NAME IN RUBBER 


The Goodyear Tyre & Rubber Company (G.8.) Lid., industrial Products Dept., Wolverhampton. Export Enquiries : 17 Stratton Street, London, W.1. 
Goodyear products are manufactured in Argentina, Australia, Brazil, Canada, Colombia, Cuba, Eire, England, Germany, India, Indonesia, Japan, Luxembourg, 
Mexico, N. Zealand, Peru, the Philippines, Scotland, S. Africa, Sweden, the United States, Venezuela. Branches, Distributors and Dealers throughout the Worid. 
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advantageous. If the boron content exceeds 
0-5%, the ductility values after heating into the 
beta field deteriorate and at 0-9°%% are low. In 
addition to effecting considerable improvements 
in ductility after heating in the beta field, boron 
has a slight grain-refining effect, and also results 
in a reduction (by up to about 100°C) in the 
minimum forging temperature, i.e., the lowest 
temperature at which forging can be carried out 
without cracking. Some slight improvement in 
the tensile strength and the proof strength of 
these alloys after heating in the beta field has also 
been found when boron is present, this improve- 
ment being rather greater in the case of the 
alpha + beta alloys than in the alpha alloys. 
As far as can be judged, the addition of boron 
neither improves nor adversely affects the creep 
properties of the alloys. 


From Brit. Pat. Spec. 873,774. 
Imperial Chemical Industries Ltd., London, England. 


@ THERMOCOUPLES FOR ULTRA-HIGH 
TEMPERATURES 


Recent developments in nuclear science and 
space technology have focused attention on the 
need for accurate thermal sensing devices 
capable of operating reliably at temperatures 
between 3000 and 5000°F, or even higher. 
Recently, two new noble-metal combinations for 
thermocouples have been found to hold con- 
siderable promise for certain applications involv- 
ing temperatures over 3000°F. One of these is a 
modified version of the platinum-rhodium type, 
and consists of a platinum-30% rhodium/ 
platinum-6% rhodium combination. With the 
elimination of the pure platinum wire from the 
couple, the thermal e.m.f. stability is markedly 
improved, but there is a considerable sacrifice of 
thermoelectric power. The second noble-metal 
thermocouple employs a pure iridium/iridium- 
rhodium combination, the rhodium content 
being 40, 50, or 60%. Although the melting 
points of both these noble-metal types of 
thermocouple exceed 4000°F, their maximum 
useful limit in an oxidizing atmosphere is 
probably about 3700°F. 

To meet the requirements for measuring 
temperatures of 4000°F and higher, the choice 
of materials for conventional wire thermo- 
couples is limited to four refractory metals, i.e., 
tungsten (M.P. = 6200°F), rhenium (M.P. = 
5800°F), tantalum (M.P. = 5400°F), and moly- 
bdenum (M.P. = 4800°F). From the results 
of preliminary research into the basic thermo- 
electric properties of the different combinations 
possible with these four unalloyed elements, it 
was concluded that the tungsten-rhenium com- 
bination possessed the best thermoelectric 
properties at high-temperatures. However, this 
combination has the disadvantage that thermo- 
electric power drops gradually at temperatures 
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above 4000°F and the ductile-brittle transition 
of pure tungsten results in poor mechanical 
stability. As a result, further research has been 
concentrated primarily on a study of tungsten 
alloys containing up to 30% rhenium (alloys 
containing more than 30% rhenium are difficult 
to fabricate). The results of this research have 
indicated that a tungsten /tungsten-26 % rhenium 
combination would be the most desirable for 
ultra-high-temperature measurements, as this 
thermocouple generates a high e.m.f. which 
remains relatively linear up to at least 5000°F. 
It should be appreciated, however, that the use- 
fulness of this combination is limited in practice 
by factors other than inherent thermoelectric 
properties, one of which is the lack of adequate 
insulation, imposing a present limitation of 
4200°F. With better heat insulators, however, 
it is expected that the range of this combination 
will eventually be increased to about 5000°F, 
though it must be admitted that much work 
remains to be done before this limit can be 
applied with full confidence. 


From Metal Progress, U.S.A., 
July 1961, pp. 73-76. 


@ HIGH-TEMPERATURE BURNER WITH A 
STABLE FLAME 


Conventional methods of stabilizing the 
main flame of a burner generally require the 
use of an auxiliary feed-pipe and do not make 
it possible to obtain sufficient stability of the 
flame, except in a narrow range of concentrations 
of the combustible and combustion-sustaining 
components of the burning mixture. To obviate 
this disadvantage, a new design of burner 
provides for flame stability at the nozzle exit as 
the result of a sudden increase in entropy, i.e., 
a sudden increase in pressure and temperature 
and a reduction in speed during an adiabatic 
expansion of the components of the burning 
mixture. Essentially, this is achieved by 
designing the burner in such a way that a shock 
wave appears in a stream of fluid flowing at a 
supersonic speed. 

For this purpose, the new high-temperature 
burner comprises two coaxial pipes for feeding 
the fuel and the combustion-sustaining agent 
respectively, the inner pipe terminating at or a 
few millimetres beyond the throttled section of a 
Venturi tube fitted at the outer end of the pipe 
surrounding the inner pipe. The divergent 
section of the Venturi tube has a very smooth 
inner surface and is of considerable length, 
permitting the fluid to expand to below ambient 
pressure, while the inner surface of the divergent 
section is provided near its output end with a 
discontinuity adapted to produce a shock wave. 
On the downstream side of the shock wave, the 
pressure increases and, at the same time, the 
speed drops to a value lower than the speed of 
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sound, so that conditions for stable burning are 
obtained in the zone adjacent to the wall of the 
Venturi when using a liquid fuel. In the case of a 
gaseous fuel, the mixture of the fuel with the 
combustion-supporting medium is perfectly 
homogeneous and the mixture is ignited through- 
out the surface of the shock wave, even along 
the axis of the burner. To produce the shock 
wave, it is necessary for a certain section of the 
corresponding plane of the shock wave to be 
fed with a homogeneous fluid, so that the fuel 
should not reach the wall of the Venturi. 
Consequently, in the case of a liquid fuel, the 
fuel pipe should be of small diameter with 
reference to the neck or throttled section of the 
Venturi tube, and the fuel should be injected at a 
high speed, so as not to be atomized too speedily. 
With a burner of this type, there is no pilot 
flame and no auxiliary feed-pipe, distinguishing 
it from existing types, both with respect to 
construction and operation. 


From Brit. Pat. Spec. 873,423. 
Inst. de Rech. de la Sidérurgie Francaise, St. Germain-en-Laye 


@ HIGH-DENSITY ALLOYS FOR ELECTRICAL 

CONTACTS 

Containing at least 90% by weight of tung- 
sten and silver, of which from 30 to 60% is 
tungsten, from 0-1 to 5% of copper or iron, and 
from 0-1 to 5% of nickel or cobalt, a new 
range of composite high-density alloys for use in 
electrical contacts has a density amounting to 
about 95% of the theoretical density and is 
capable of withstanding high electrical loads. 
The high density is obtained by the liquid phase 
formed by the copper or iron and the nickel or 
cobalt during sintering, the tungsten being 
soluble in this phase in a proportion of more than 
20%. On cooling, the solubility of the tungsten 
decreases considerably, resulting in its precipita- 
tion. The tungsten is embedded in the form of 
round particles in the silver, which still contains 
some copper (or iron), nickel (or cobalt), and 
tungsten, the contact material thus obtained 
being substantially pore-free. 

The content of tungsten is varied in accor- 
dance with particular requirements, typical 
compositions containing 50% W, 40% Ag, 
5% Cu, and 5% Ni, or 54% W, 44% Ag, 
1% Cu, and 1% Ni or Co. After pressing an 
intimate mixture of the metal powders at a 
pressure of about 1000 kg/cm, sintering is 
carried out in an inert or protective atmosphere, 
e.g., hydrogen, at from 1050 to 1100°C for 1 hr. 
If the alloy is to be used for contacts in vacuum- 
switches, sintering normally takes place in a 
high vacuum, preferably less than 10-* mm Hg. 
As an example of the application of the process, 
if an intimate mixture of 64% W, 34% Ag, 

% Fe, and 1% Ni is pressed at 1000 kg/cm? 
and sintered for 1 hr at 1100°C, the pressing 
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density rises from 8-0 to 13-5 gm/cm*, corres- 
ponding to a packing degree of 92%. If 
required, the composite metal can then be 
compacted substantially to the theoretical 
value of about 14-7 gm/cm* by subsequent 
cold-pressing. 


From Brit. Pat. Spec. 874,457. 
Siemens-Schuckertwerke A.G., Erlangen, Germany 


@ SIMPLE AUTOMATIC SPEED-CONTROL 
SYSTEM FOR A.C. COMMUTATOR MOTORS 


Electronic methods of controlling the speed 
of a.c. commutator motors are efficient, but are 
often complicated and expensive. On the other 
hand, other existing arrangements, of the type 
involving the use of a tacho-generator and a 
polarized relay for controlling a servo-motor 
which drives the regulator of the a.c. motor, are 
admittedly simpler, but generally have a by no 
means satisfactory performance and do not 
meet all drive requirements. To overcome the 
deficiences of speed-control systems of the 
latter type, an improved design has been 
developed and is claimed not only to retain all 
the advantages of simplicity, but also to ensure 
reliable and satisfactory performance. 

In the new system, the speed of the a.c. 
commutator motor is maintained automatically 
at the desired value by the displacement of a 
control device driven by a servo-motor which is 
controlled by a polarized relay. This relay 
responds when a voltage derived from a motor- 
driven tacho-generator deviates from a reference 
voltage, a simple correction circuit being 
connected in series or in parallel to the input 
circuit of the relay controlling the servo-motor. 
The correction circuit is used to control an 
electromagnet, which selects the required speed 
ratio between the servo-motor and the control 
device of the commutator motor. The correc- 
tion circuit consists of resistances and capaci- 
tances, and responds to the value of the error 
voltage and to its rate of change. A battery is 
provided for supplying current for the electro- 
magnet and the correction circuit. The reference 
voltage is derived from another battery, the 
value of this voltage, and hence the desired 
regulated speed of the motor, being controlled 
by the slider of a potentiometer. 


From Brit. Pat. Spec. $75,312. 
Zavody V. I. Lenina Pizen, Narodni Podnik, Czechoslovakia. 
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Injection-Moulded Ceramics 


ALTHOUGH the injection-moulding of ceramics is not an 
inherently new technique (sparking-plug insulators, for 
instance, were produced in this way some years ago), it is 
believed that a variant of the technique has now made it 
possible for the first time to produce a wide range of 
ceramic compositions by this method economically and 
in larger quantities in other than relatively simple shapes. 
As an example, thread guides for textile machines used 
to be machined one at a time from titanium dioxide, 
whereas fourteen guides are now _ injection-moulded 
automatically and at high speed in one shot. The only 
subsequent work consists of one machining operation, 
firing, and drum finishing, multiple machining and 
hand-polishing being eliminated entirely. 

The advantages of the injection-moulding process for 
ceramics can be summarized as follows: 

(1) Automatic moulding in multi-cavity moulds can 

substantially reduce the cost per part. 

(2) The method of filling the mould permits the 

production of parts more complex in shape than 
would be considered economically possible in 
large quantities by other methods. 

Part-to-part reproducibility of dimensions is 
greater than that obtainable economically by 
machining; in addition, moulded surfaces are 
smoother than extruded or machined surfaces. 
The injection-moulding process uses mixtures of 
materials (ceramics, thermoplastics, and oils) 
which are less sensitive to such process variables 
as moisture and humidity than the mixes used in 
traditional dry pressing and extruding; conse- 
quently, closer tolerances are possible. 

More than a dozen ceramic compositions have been 
injection-moulded over the past three years with consistent 
success. These include aluminas, titanium dioxide, 
forsterite, zircon, spinel, barium titanates, and various 
alkali-leachable ceramics. These materials can be 
injection-moulded to meet both mechanical requirements, 
(for thread guides, appliance parts, nose cones, cores for 
castings, etc.) as well as electrical and electronic require- 
ments (for radomes, capacitors, switch parts, etc.). 

The mixture of ceramic, plastics, and oil used can be 
varied to control shrinkage, overcome difficult flow 
problems in moulding thin sections, and improve 
handling characteristics. There are, however, important 
limitations to keep in mind. Thus, although a fragile, 
thin, curved section, such as an aerofoil-shaped core for a 
jet-engine turbine blade, may te relatively easy to 
mould, it still must be fired. If the ceramic tends to 
slump during firing, the part may need special “setters,” 
or supports, in the kiln. Such setters are often costly, as 
they may be nearly as complex as the part itself. 

In designing a part, it should be remembered that the 
same tapers, parting lines, gate marks and ejector-pin 
marks encountered with injection-moulded plastics parts 
are necessary for ceramics. Also, the shrinkage of 
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By R. L. RANDOLPH 


From Materials in Design Engineering, U.S.A., 
Vol. 54, No. 2, August 1961, 
pp. 10—12, 6 illustrations. 


ceramics during firing is usually much greater than the 
post-mould shrinkage of plastics. Ceramic shrinkage 
may range from 2 to 21%, depending on composition. 
Consequently, ceramic parts cannot be produced to 
size with moulds designed for thermoplastics. 

This shrinkage, as well as othe: design factors, makes 
it critical for designers to consult the ceramics moulder 
in the initial design stages. For example, in general, 
when the heaviest section of a part exceeds }in., the part is 
difficult to mould and fire properly. Consequently, 
before freezing the design, it may be desirable to incorpor- 
ate such compensating features as grooves, holes, or 
depressions to reduce sections. 

On the other hand, parts with sections that are too 
thin, and parts with deep draws tend to slump during 
firing. Although no unusual difficulty is experienced in 
moulding sections as thin as 0-02 in., the shape must 
either support itself or be externally supported in the kiln. 
Such thin sections should be limited to 4-5 sq in. or less, 
to prevent flow problems during moulding. 

In carrying out the process, the ceramic materials to 
be injection-moulded are carefully weighed, mixed, and 
ball-milled to ensure homogeneity and uniformity of 
particle size from batch to batch. The ceramic is then 
combined with thermoplastic resins and oils, carefully 
selected on the basis of their melting points, molecular 
weights, and ash contents, and then matched with 
the particle size and bulk density of the ceramics. 

The oils serve a dual purpose, i.e., they lubricate the 
mix during injection, and they build porosity to permit 
removal of all volatiles during firing. An orderly 
sequential volatilization of the non-ceramic ingredients 
is necessary to prevent distortion of the part during 
firing. For example, the light oils, which vaporize first, 
do so slowly, producing a slight porosity that speeds 
the removal of the next oil to volatilize. The plastics 
are the last in the chain of volatiles to bake out. 

Towards the end, this distillation process is halted to 
leave a small amount of resin in the part for green 
strength sufficient for handling, grinding, or machining 
prior to final firing, which volatilizes all the remaining 
additives. This process of baking out volatiles may 
require as long as eight days, depending on the mass of 
the formed part. 

The injection-moulding machines are hopper-fed and 
automatically controlled by time-cycle relays. The 
baking-out process takes place in an electrically heated, 
programme-controlled oven. Final firing is effected in 
the same kilns used for firing other types of formed 
ceramic parts. Firing temperatures range from 1200 to 
3100 F, depending on the type of ceramic. 
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The Present Status of Fuel Cells and Batteries 


By G. S. Lozier 
From RCA Review, U.S.A., Vol. 22, No. 2, June 1961, pp. 325-346, 9 illustrations. 


This paper discusses the present state of development of fuel cells and batteries as energy sources 


and energy-storage devices. 


The various types described are evaluated from a consideration of the 


energy content of the reactant materials and the basic methods of handling them in electrochemical cells. 
Regenerative electrochemical cells are also discussed, with emphasis on space applications. 


IN a fuel cell or battery, direct electrochemical conversion 
of chemical to electrical energy is essentially isothermal. 
As a result, the process escapes the Carnot-cycle limita- 
tion. The basic thermodynamic relationship between the 
maximum useful energy available from an _ electro- 
chemical reaction and the heat content of the system is 
expressed by the equation 


AF AH—TAS .. ot ae (1) 


where AF is the free-energy change, AH is the heat- 
content change, AS is the entropy change, and T is 
absolute temperature. The maximum electrical energy 
available from an electrochemical process under reversible 
conditions is equal to the free-energy change of the 
reaction; the thermal efficiency 7 under ideal conditions 
can be expressed as 

AF T AS 

AH AH 

Because the maximum thermal efficiency of an electro- 
chemical cell is determined by the sign and magnitude of 
AS, which is usually small under normal operating 
conditions, a fuel cell or battery which approaches 
reversibility has a high theoretical thermal efficiency. In 
practice, this condition is met by cells operated near their 
theoretical open-circuit voltage. 

During battery operation, the electrochemical 
reaction produces both electrical energy and heat. 
Deviations from reversibility result from the irreversibility 
of the electrode reactions and from cell resistances. 
Although the reaction heat can be used to maintain cell 
Operating temperatures in some systems, it may be 
necessary to cool the cell in other systems. 

Fuel-cell efficiency can also be stated in terms of 
current, voltage, and free-energy efficiencies. Thus, 
free-energy efficiency is a measure of an electrochemical 
cell as an energy converter and may be used in comparing 
various cell types and constructions. Voltage efficiency 
is used as a first approximation of the free-energy 
efficiency when no side reactions or loss of active material 
exist (i.e., when the current efficiency is 100°). Thermal 
efficiency is used to compare a fuel cell with an indirect 
process operating in a thermal cycle between the same 
initial and final states. 

The efficiencies of indirect methods of energy conver- 
sion suffer from the unavoidable thermodynamic 
limitations imposed by a Carnot cycle on processes 
which convert heat into work. The maximum chemical 
energy that can be converted into electrical energy by a 
heat engine under ideal conditions is given by the 
expression 

AH (Tu — Te) 

Tu c: 
where Ty is the temperature of the heat source of the heat 
engine and 7; is the temperature of the heat sink of the 
engine. Under preferred operating conditions, a central 
power plant would have a Carnot efficiency of approxi- 


(2) 


(3) 
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mately 65°, and an overall efficiency of approximately 
40%. This is the highest efficiency obtained to date for 
the indirect conversion of chemical to electrical energy. 

With regard to other conversion processes under 
investigation or in use, the fuel cell or battery, involving 
the direct conversion of chemical to electrical energy, 
has a thermal efficiency of up to 90%. Petrol engines 
and diesel engines, in which heat is converted to 
mechanical energy, have respective maximum thermal 
efficiencies of 20%, and 34°,. Thermionic and thermo- 
electric devices, in which heat is converted to electrical 
energy, have respective thermal efficiencies of 14°, and 
7%, While the efficiency of magnetohydrodynamic 
devices, which also involve conversion of heat to electrical 
energy, is estimated to be up to 60°,.. 
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Fig. 1. Electrode reactions and relative flow of ions ina typical 
hydrogen-oxygen fuel cell with an aqueous solution of potassium 
hydroxide as the electrolyte. 


The basic components of a typical fuel cell and a 
typical primary cell and their functions are shown in 
Figs. | and 2 respectively. In chemical terms, anode 
materials are reducing agents which are characterized by 
the ease with which they give up electrons and are oxidized 
to a higher oxidation state; cathode materials are 
oxidizing agents which are characterized by the ease with 
which they accept electrons and are reduced to a lower 
oxidation state. Electrical energy is derived from 
simultaneous oxidation of anode material and reduction 
of cathode material by electrochemical reaction; electrons 
flow from the anode electrode through the external 
circuit to the cathode electrode. 
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Fig. 2. Electrode reactions and relative flow of ions in a zinc- 
mercuric oxide primary cell using an aqueous solution of 
potassium hydroxide as the electrolyte. 
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ABLE I: Fret ENERGY AND THEORETICAL ENERGY AND OPEN- 
Circuit VOLTAGE OF VARIOUS HIGH-ENERGY COUPLES 








Couple AF Theoretical Ee 
at 25°C Energy at 25°C 
Anode Cathode [kcal/mole] | [watt-hr/Ib] | [volts] 
Hydrogen 
Carbon 
Methane 
Propane 
Decane 
Lithium 
Sodium 
Hydrazine 
Methanol 
Formalde- 
hyde Oxygen 120-0 1010 1-31 
Zinc Oxygen 75-7 490 1-64 


Oxygen 56-7 1650 1:23 
Oxygen 94.3 1120 1°02 
Oxygen 185-5 1.01 
Oxygen 508-8 2 1:10 
Oxygen 1565-0 2 1-10 
Chlorine 102-0 2 4-43 
Oxygen 144-6 ‘ 3-14 
Oxygen 143.2 1-56 
Oxygen 167-7 1-21 
































The anode and cathode electrodes make electrical 
contact with the anode and cathode reactant materials. 
In the case of non-conducting anode and cathode 
materials, electrodes usually consist of some form of a 
porous-carbon or metal matrix. In many electro- 
chemical-cell designs, however, metal-anode material 
may also serve as the electrode. An electrolyte which 
permits the flow of ions between the anode and cathode 
electrodes completes the circuit. 

On a weight and volume basis, the available energy 
from a fuel cell or battery is determined by the basic 
properties of anode and cathode materials. The two most 
basic properties are the ampere-hour capacity of the 
anode and cathode materials, and the cell potential. The 
ampere-hour values, are directly proportional to the 
number of faradays per mole involved in the electro- 
chemical reaction, and are inversely proportional to the 
molecular weight and volume of material. 

An examination of the basic properties of anode and 
cathode materials indicates why many approaches are 
being considered for the design of electrochemical cells 
as energy sources. For example, although hydrocarbons 
are promising materials, they are not electrochemically 
active in aqueous solutions and need high-temperature 
molten-salt electrolytes. This high-temperature problem 
has led to a consideration of redox systems and partially 
oxygenated carbon compounds as anode materials. 
These systems may be used in aqueous electrolytes for 
cells operated at approximately room temperature. 

The high-capacity metals either operate considerably 
below their reversible potentials or are too reactive to be 
used in aqueous electrolytes. However, an amalgam 
electrode apparently has solved the latter problem in the 
case of sodium. It should be noted that the anode 
materials currently used in electrochemical cells (zinc, 
cadmium, lead, and iron) have a fairly low capacity. 
Although magnesium is used in primary cells, it operates 
considerably below its reversible potential and at current 
efficiencies of 80°, or less. 

Because oxygen has a high ampere-hour capacity and 
is readily available from the atmosphere, the design of 
electrochemical cells which use air as a cathode material 
is a desirable goal. In addition, oxygen cathodes make 
possible the design of invariant fuel cells with a variety of 
anode materials. Some of the problems associated with 
air operation are discussed later. 

Fluorine, because of handling problems, and chlorine, 
because of both handling problems and low ampere-hour 
capacity with respect to oxygen, are not suitable as 
cathode materials. Oxide and organic cathode materials 
find most application in conventional primary and 
secondary cells. 
SEPTEMBER, 
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Table I shows the theoretical energy content of some 
possible anode-cathode combinations, calculated from 
the free-energy change AF of the overall cell reaction at 
20°C, and also the standard electrode potential (theoreti- 
cal open-circuit voltage) Eo at 25°C. Although many 
combinations have a high theoretical energy content, 
only a few can approach these values in practice. The 
principal reasons why electrochemical cells do not 
approach the theoretically available energy can be 
summarized as follows: 

(1) The voltage efficiency of electrodes is never 100%, 
because of the effects of activation, concentration, 
and ohmic polarization encountered under load 
conditions. 

The current efficiency is less than 100°,, because of 
side reactions. 

Active material is sometimes unavailable because 
of cell design. 

The stoichiometry of the cell reaction requires the 
use of water or some other non-energy-producing 
component. 

The storage containers for the materials and the 
auxiliary equipment represent an appreciable 
fraction of the total system weight and volume. 
The electrical resistances in the cell reduce the 
total available energy. 


Types of Electrochemical Cells 


For simplicity, electrochemical fuel cells and batteries 
can be divided into three main classifications, in which 
active materials having similar properties are grouped 
together. These three classifications, respectively desig- 
nated primary cells, consumable-electrode fuel cells, and 
invariant fuel cells, are described separately in the 
following. 


Primary Cells 


Conventional primary cells differ from other electro- 
chemical cells in that the active materials are self- 
contained and neither the active materials nor the 
electrolyte need be circulated for maximum performance. 
Typical primary-cell systems include a zinc anode with a 
cathode of manganese dioxide, silver oxide, mercuric 
oxide, or copper oxide, or a magnesium anode with a 
cathode of manganese dioxide, silver chloride, or 
cuprous chloride. 

Because of their simplicity, primary cells are widely 
used as small portable sources of electric power. In 
general, the theoretical capacity of primary cells is 
considerably less than that of other systems because of the 
limitations placed on the active materials. These 
limitations are in part due to cell design, shelf life, and the 
cost of materials. The highest capacities of primary cells 
are approximately 80 watt-hr/Ib and 7-5 watt-hr/cu in. 
The recently announced zinc-oxygen fuel cell is a varia- 
tion of the air cell and has characteristics similar to those 
of both consumable-electrode and primary-cell types. 


Consumable-Electrode Fuel Cells 


Consumable-electrode fuel cells are electrochemical 
systems in which the reaction products cannot be removed 
without a change in the electrolyte composition. The 
anode materials in this class of fuel are metals with a high 
energy content (aluminium, magnesium, lithium, and 
sodium) typical systems including a magnesium anode 
with a chlorine cathode, or a sodium anode with: an 
oxygen cathode. The reaction products are materials 
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which cannot be removed by simple processes. In the 
operation of some of these types of cells, the electrolyte 
may be circulated and the reaction products removed by 
filtration or complexing. In others, water may be added 
to maintain optimum electrolyte concentration. 
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Fig. 3. Schematic arrang t of a sodi amalg: consum- 
able-electrode fuel cell. 

Despite their advantages over conventional primary 
cells of higher theoretical energy content, the full value 
of most of these systems is realized only when water is 
readily available. On a volume basis and under certain 
conditions of hydrogen storage, consumable-electrode 
fuel cells will have a greater capacity than the hydrogen- 
oxygen fuel cell, described below. Consumable-electrode 
fuel cells will have limited application because of the 
limited availability and high cost of reactant materials. 
The only advantage of these cells is their power density, 
which makes them suitable for some specific military 
applications. The sodium-amalgam/oxygen system of 
the type shown in Fig. 3 is the most highly developed of 
the consumable-electrode cells. 


Invariant Fuel Cells 


In the invariant-type of cell, the reactant materials 
form a product which can be removed from the cell 
without change in the electrolyte. The operating 
conditions of the cell require that there be no side reactions, 
corrosion, or deterioration of the electrodes. The most 
desirable anode-cathode couples are those in which 
water, carbon dioxide, and nitrogen are the sole reaction 
products, because these materials can be removed easily 
from the cell. For this reason, typical systems utilize 
oxygen as the cathode, with hydrogen, hydrocarbons, 
alcohols, aldehydes, or hydrazine as the anode, as 
discussed below. The invariant fuel-cell systems are 
important because total available energy density 
approaches the theoretical maximum, and their long 
operating life with little maintenance provides economical 
long-term operation. 

The electrochemical systems which meet the require- 
ments of invariant operation fall in three broad classes, 
i.e., (1) hydrogen-oxygen systems, (2) direct and indirect 
cells using low-cost carbonaceous fuels, and (3) low- 
temperature cells using special reactant materials. 


Hydrogen-Oxygen Fuel Cells 


The hydrogen-oxygen fuel-cell system shown in 
Fig. | is the most highly developed of all the fuel-cell 
systems and operates at practical power levels and good 
efficiencies for long periods. The most widely used types 
of hydrogen-oxygen fuel cells include low-temperature, 
low-pressure cells, high-temperature, high-pressure cells, 
and ion-membrane cells. Of these, high-temperature, 
high-pressure fuel cells operate at high current densities 
and are the most compact of the three types. A typical 
cell of this type has an anode electrode of porous sintered 
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nickel and a cathode electrode of porous sintered nickel 
pre-oxidized in lithium hydroxide, the electrolyte being 
an aqueous solution of potassium hydroxide. The 
operating pressure is 400 psi and the temperature from 
200 to 240°C. 

Because of this high-temperature operation, the life 
of the cell is limited by rapid deterioration of the cathode 
electrode, the longest operational life so far reported being 
about 1500 hr. Also because of the high temperature 
involved, the cell must be heated to start operation. 
When the cell is not operated at maximum power, some 
of the output may be used to maintain the cell tempera- 
ture; a power output of 100 W is the minimum practical 
capacity that can maintain self-sufficient operating 
temperature. A further disadvantage is that these cells 
require hydrogen of high purity and oxygen which is free 
from carbon dioxide, because carbon dioxide forms a 
carbonate with an alkaline electrolyte. Although air can 
be used if the nitrogen and carbon dioxide are removed, 
the compression of nitrogen reduces the energy content 
of the system. High-temperature operation permits 
relatively easy removal of the water produced. 
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ON-EXCHANGE MEMBRANE 
ELECTROLYTE 


Fig. 4. Schematic arrangement of an ion-exchange membrane 
fuel cell. 


Of the low-temperature, low-pressure cells, which also 
use an aqueous solution of potassium hydroxide as the 
electrolyte, one type, designed for operation at 85 C and 
atmospheric pressure, has an anode electrode of Raney 
nickel and a cathode of porous nickel or silver with a 
silver catalyst. Another type, operating at 70°C and 
atmospheric pressure, has both anode and cathode 
electrodes of porous carbon with a catalyst. As distinct 
from high-temperature cells, this type of cell does not 
require the use of extremely pure reactants, as the 
carbon electrodes are relatively insensitive to the catalytic 
poisons produced. The major factor affecting the 
operational life of this cell is the “‘wettability” of the 
porous carbon electrodes. 

Low-temperature, low-pressure cells are simple, need 
little maintenance, and are easy to operate. In addition, 
they have a reasonable initial cost, and a long operating 
life (up to two years). Cells having anode materials 
such as carbon monoxide, alcohols, and aldehydes have 
been operated with good results at low temperatures. 
For long-term operation, however, the carbonate 
formed must be removed because the electrolyte is 
alkaline. The vaporized water product is passed into the 
hydrogen and oxygen feed gases and is removed by 
circulating the feed gases in a condenser. The cell is 
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designed so that this process occurs mainly in the 
hydrogen feed. The water is condensed in a separate 
unit and the feed gases are recirculated. For low-power 
applications, a considerable dilution of the electrolyte 
can be tolerated; because a I-A cell produces less than 
| lb of water during 1000 hr of operation, recirculation is 
not necessary. 

The ion-exchange membrane cell, which operates at 
ambient temperature and pressure, has both anode and 
cathode electrodes of platinized nickel gauze, the 
electrolyte being an ion-permeable membrane, made of 
phenol sulphonic acid formaldehyde resin, which 
permits hydrogen ions to migrate from the anode 
electrode to the cathode electrode during current flow. 
In this cell (Fig. 4), hydrogen ions react with oxygen and 
the electrons at the cathode electrode to form water. 
Although the water is automatically rejected, so that no 
special equipment is needed, the humidity on the electrodes 
must be controlled to prevent drying. Another important 
feature of the ion-exchange membrane is the use of an 
acidic electrolyte, which prevents carbonization of the 
electrolyte and permits operation of the cell in air. The 
life of such a cell is more than one year. 
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Fig. 5. Schematic arrangement of a molten-sailt fuel cell. 

As an example of the comparative performance of 
these three types of cells on a basis of their weight, it may 
be said that a high-temperature, high-pressure cell has a 
maximum power output of 50 W/Ib and a thermal 
efficiency of up to 80°,, as compared with 20 W/Ib and 
65 to 70°,, for a low-temperature, low-pressure cell, and 
12 W/Ib and 65 to 70%, for an ion-exchange membrane 
cell. In this connection, it should, however, be 
appreciated that high-capacity primary cells, such as the 
zinc-silver oxide primary cell, offer definite advantages 
over invariant fuel cells for low power requirements and 
short-term operation. 

Various other methods of supplying hydrogen for 
large- and medium-power cells have been described, 
the most attractive methods being those which produce 
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Fig.6. Schematic arrangement of a redox fuel cell. 
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hydrogen by the dehydrogenation of methanol or similar 
materials, or which convert hydrocarbons, in the presence 
of steam and various catalysts, to hydrogen and carbon 
dioxide. The carbon dioxide is then removed by the 
Gerbotol process. 

Fuel cells of the hydrogen-oxygen system may 
eventually compete with conventional heat engines, 
because the starting materials are both economical and 
easy to handle. Hydrogen-oxygen systems which are 
most tolerant of impurities in the hydrogen and are 
capable of operation in air at atmospheric pressure could 
most readily use hydrogen produced in this manner. 


Invariant Fuel Cells using Low-Cost Carbonaceous Fuels 


The most promising invariant fuel cell is one which 
uses a low-cost carbonaceous material for the anode and 
which, on reaction with oxygen, produces carbon dioxide 
and water in stoichiometric amounts. The use of 
carbonaceous materials in fuel cells such as the molten- 
salt fuel cell shown in Fig. 5 has been hindered by the 
fact that hydrocarbons, which are not electrochemically 
active at low temperatures, require a molten-salt elec- 
trolyte. Although the molten-salt electrolyte presents 
several serious design problems and makes small units 
impractical, these high-temperature cells should find wide 
application in large power stations because of their high 
thermal efficiency. 

The following generalizations may be made concern- 
ing the material limitations and electrode reactions in 
these fuel-cell systems: 

(1) A carbonate electrolyte is required to maintain 

invariant-cell conditions. 

(2) Free-energy efficiences up to 78% and thermal 
efficiencies up to 60% have been reported for 
various carbonaceous fuels in the temperature 
range from 550 to 700°C. 

Operational life is short, owing to loss of electro- 
lyte by the vaporization and corrosion of con- 
struction materials. The best reported operating 
life has been six months. 

There is a potential problem of carbon deposition 
because of the Boudouard equilibrium, i.e., 
2CO > C + COs. This reaction can be con- 
trolled by a proper choice of electrode materials 
and incoming-gas temperature. 

The objective is to produce a fuel cell which can use 
these materials at temperatures below 100°C and at 
atmospheric pressure. The problems arising from the 
handling and storage of hydrocarbon anode materials 
would be considerably fewer than those encountered 
with hydrogen. If the initial cost and size can be reduced, 
the invariant carbonaceous cell would be suitable as a 
power source for a wide variety of applica- 
tions which now use conventional heat engines. 

Some progress has been made towards this 
goal. One fuel cell has been demonstrated 
which operates on propane under ambient 
conditions. Another has been reported to 
give good performance with a fuel gas con- 
sisting of propane mixed with 33%, hydrogen. 

The redox fuel cell shown in Fig. 6 offers 
another approach to the utilization of coal 
and cheap hydrocarbon anode materials at 
near-ambient conditions, and avoids the prob- 
lems encountered in the handling of fused 
salts. The basic problems of redox systems 
include a lack of reduction-oxidation couples 
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providing favourable cell voltages and the difficulty 
in handling bromine. The membrane separating the 
anode and cathode materials must have a high electrical 
conductivity but must be impermeable to the active ions. 


Low-Temperature Fuel Cells:- 


Some anode materials which can be used in ambient- 
temperature invariant fuel cells are the partially oxygen- 
ated organic materials such as methanol, formaldehyde, 
formate ions, and hydrazine. Present ambient-tempera- 
ture fuel cells which employ these organic materials use 
alkaline electrolytes and produce carbonates as the 
reaction product. Because hydrazine is reduced to water 
and nitrogen in alkaline electrolytes, it can be coupled to 
an oxygen cathode to form an invariant system. For 
special applications, the handling properties of hydrazine 
may make it a more desirable anode material than 
hydrogen. The operating characteristics of this system 
are not at present known. 


Regenerative Fuel Cells for Space 
Applications 


Three primary sources of energy may supply the 
electric power to a space vehicle, i.e., chemical, nuclear, 
and solar. Chemical energy is limited as a primary power 
source in space applications because of its low energy-to- 
weight capacity. Until the reliability problems associated 
with a nuclear-energy source for space applications are 
overcome, solar energy is the only practical source of 
power. However, devices which use solar energy 
require a secondary power source for dark-time 
operation. 

The high efficiency and simplicity of electrochemical 
processes have led to their consideration for space 
applications as a part of closed-cycle systems in which 
the chemical energy is continuously regenerated by solar 
or nuclear energy. These electrochemical systems are 
important for the following reasons: 

(1) They can be used as secondary power sources. 

(2) They can be used as energy converters with 

special properties. 

(3) They can provide, in one system, a combined 

high-efficiency energy converter and energy- 
storage device. 
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Fig. 7. Block diagram of regeneration processes. 


The block diagram in Fig. 7 shows the overall 
processes of regeneration. Two primary sources of 
energy have been considered, nuclear and solar energy. 

It is a basic requirement that the reactions in the 
regenerative electrochemical cell be reversible, i.e., the 
anode and cathode materials must react electro- 
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chemically to form a product which must dissociate, 
without side reactions, to reform the reactants; other- 
wise, the system would have a very limited cycle or 
operating life. Other important performance considera- 
tions of the electrochemical system include energy 
density per unit weight and volume, overall efficiency, 
and power output per unit weight and volume. 

Four methods of regenerating the chemical energy 
in a regenerative fuel cell by dissociation of the reactant 
materials are (1) photochemical, (2) radiochemical, 
(3) thermochemical, and (4) electro-chemical. Because 
the direct processes for generating chemical energy 
photochemically and radiochemically are inefficient and 
offer many experimental difficulties, various indirect 
methods are being considered. Some of these methods, 
which involve the conversion of solar or nuclear energy to 
an intermediate form of energy (thermal or electric), are 
shown schematically in Fig. 7. For space applications 
in the present and the immediate future, these indirect 
processes seem the most practical on the basis of 
efficiency and design reliability. At present, energy- 
storage systems using electrochemical regeneration (the 
common secondary or storage battery) are the only 
systems in use. In particular, the nickel-cadmium 
secondary battery is used, although its capacity is as low 
as | watt-hr/lb under certain operating conditions. 
Other secondary systems either cannot be hermetically 
sealed in present designs or do not have the cycle life of 
the nickel-cadmium system. A possible exception is the 
cadmium-silver oxide battery. 

The disadvantages of conventional secondary batteries 
have increased the need for new _ electrochemical 
regenerative couples, but the requirement of reversibility 
greatly limits the available reactant materials, particularly 
anode materials. For example, the hydrocarbons, 
alcohols, formaldehyde, boron hydrides, and hydrazine 
cannot be electrochemically regenerated under reversible 
conditions. Although the hydrogen-oxygen couple 
shows the most promise for the development of an 
electrochemically regenerative secondary cell, the energy 
efficiency of the cell will probably never exceed 50°, 
because of the large difference between the voltage 
required to electrolyse water at a practical rate and the 
operating voltage of the cell. The practical use of 
hydrogen-oxygen cells will also be determined by the 

handling and storage problems of the re- 
actant materials and the problems of separat- 
ing liquid and gases in zero-gravity fields. 
A zinc-oxygen reversible system is also 
being considered. Feasibility studies on 
new secondary couples utilizing alkali-metal 
Yi or alkaline-earth-metal anode materials and 
various high-capacity cathode materials are 
in progress. However, the irreversibility of 
ee these anode materials in aqueous electrolytes 

requires the use of a non-aqueous electrolyte. 

Thermal regenerative systems are attrac- 
tive because they have a relatively high con- 
version efficiency, require a minimum of 
mechanical devices in _ high-temperature 
environments, and can be used in space 
applications where heat rejection from a 

thermal cycle is a problem. Lithium hydride and closely 
related ionic-hydrides systems, using, for example, lithium 
as the anode and hydrogen as the cathode in the electro- 
chemical cell, are the only practical systems proposed 
to date. Although it is known that the efficiency of 
practical thermal regenerative systems will be lower than 
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that of conventional heat engines, further investigations 
will determine their ultimate practicability. 

All the direct photochemical regeneration processes 
under investigation have low efficiency ratings. Most of 
the endothermic photochemical reactions reported are 
irreversible and are physically unsuitable. The NOC] 
system, using nitric oxide as the anode and chlorine as 
the cathode in the electrochemical cell, is the best so far 
reported, and has a theoretical efficiency of 70%. The 


The Fatigue Strength of 


IN contrast to many other components of vehicles, the 
crankshafts of diesel or petrol engines must be able to 
sustain the highest stresses occurring under working 
conditions with complete safety, no matter how fre- 
quently the peak stresses may occur. These stresses are 
generally due to the firing pressure, which gives rise to 
alternating bending moments. If the inertia forces are 
smaller than the gas forces, as is usually the case, the 
inertia forces will not increase the amplitudes of the 
dynamic stresses, but will have a favourable effect on the 
mean stress, the highest inertia forces occurring at 
maximum running speed. In four-stroke engines, the 
highest firing pressures are probably obtained under 
optimum mixture conditions, i.e., at reduced speeds. 

The stresses due to torsional vibration are generally 
less important than the bending stresses caused by firing 
loads in modern designs of crankshafts for engines with 
up to six cylinders, in view of the considerable amount of 
overlap provided between the crankpins and journals. 
It is a fact that most service failures of vehicle-engine 
crankshafts are pure bending fractures. Torsional 
crankshaft failures are exceptional nowadays, though 
they may occur, for instance, when the crankshaft has 
large masses at both ends (a flywheel at one end, and a 
dynamic starter unit at the other), so that torsional 
resonances may appear within the running range. 

The assessment of crankshaft suitability as regards 
fatigue strength should therefore be based primarily on 
the maximum firing pressure. A first difficulty arises in 
this connection if the engine under consideration is still 
in the design stage or if no indicator diagrams have been 
obtained. In such cases, the firing pressure is estimated 
from previous experience. Diesel engines have peak 
pressures up to about 1400 psi without pressure-charging, 
and up to 2000 psi with exhaust-gas turbo-charging. For 
petrol engines, the normal peak pressures at full load are 
between 575 psi (throttled engines) and 850 psi (highly 
rated engines). With petrol engines, however, “pinking” 
can raise the pressure by as much as 30°; in diesel 
engines, unusual operating conditions causing pronounced 
diesel knock can cause a similar rise in firing pressure. 

If the firing pressure is known or can be estimated 
reliably, the value of the bending moment can be deter- 
mined for the most vulnerable cross-section of the 
crankshaft. In most cases, this cross-section is situated 
in the web, between the journal and the crankpin, and 
much more rarely in the crankpin itself. Whether, for 
this assessment, use should be made of the highest firing 
pressures occurring in normal running or the peak 
pressures obtained under exceptional operating condi- 
tions, such as knocking, is an open question but, in order 
SEPTEMBER, 


1961 Volume 22, No. 9 


efficiency of a silicon photovoltaic converter is approx- 
imately 12%. Photochemical systems based on the 
decomposition of water in the presence of cerous ions 
have an efficiency of approximately 0-1%. 

The radiochemical regenerative fuel cells are also 
characterized by a low efficiency. Efficiencies of 3 to 5%, 
have been obtained on systems using gamma rays from a 
cobalt-60 source to decompose acidified ferrous sulphate 

(Concluded on page 119) 
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to estimate on the safe side, and in view of the unpleasant 
consequences of a crankshaft fracture, it is advisable to 
add 20%, or 30% to the normal firing pressure at full 


load for such calculations. 
| 
Simply supported beam arrangement assumed for 


Fig. 1. 
crankshaft calculations. 


The crankshaft stress is assessed on the assumption 
that the crank-throw is simply supported in two bearings, 
as shown in Fig. 1, and that the other main bearings have 
no effect. It has been established by strain-gauge tests on 
running engines at the Motor Industry Research 
Association in England', and at the Fatigue Strength 
Laboratory, Darmstadt, that this calculation errs on the 
side of safety and is also valid for crankshafts with 
bearings between each cylinder. The calculation, 
however, does not take into account the effect of the 
bearing supports in the crankcase, which varies according 
to their stiffnesses. A more accurate determination can 
be made by static tests on the crankshaft in its crankcase. 
In these strain-gauge tests, the gas forces are simulated 
by hydraulic pressure exerted on the piston. For these 
tests, however, the firing pressure again must be known 
or estimated reliably, so that the best and most accurate 
(and also the most costly) method is strain-gauging of the 
crankshaft in the running engine. This method eliminates 
uncertainties as regards firing pressures and allows the 
stresses due to various engine operating conditions to be 
investigated. 


Methods of Increasing Fatigue Strength 

In new designs of crankshafts, the cylinder centre 
distances and the required bearing lengths usually have 
fixed values, so that the web thickness is predetermined. 
Nevertheless, with highly loaded crankshafts it is advis- 
able to try to see whether improved stress conditions are 
possible by increasing the web thickness at the cost of a 
reduction in bearing length, or by increasing the fillet 
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radius between the crankpin and web. This latter 
method particularly can bring about a fairly substantial 
improvement with only minor alterations®. Wherever 
possible, it is advisable to use a ratio of fillet radius to 
crankpin diameter p/d (Fig. 1) of about 1:10. Every 
effort should be made to avoid fillet radii of less than 0-08 
in., aS the manufacture and checking of such small 
fillets under production conditions entail considerable 
difficulties. 

An increase in the journal and crankpin diameters 
(and hence in overlap) also has a beneficial effect. So, 
too, does an increase in web width, provided that this is 
permissible as regards crankshaft balancing. Tests at 
the Darmstadt Laboratory have shown that the per- 
missible bending moment increases approximately in 
proportion to web width; consequently, without reaching 
unduly large dimensions, a widening of the web will 
result in a considerable increase in fatigue strength, as 
shown in Fig. 2. 
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Fig. 2. Relative bending moment at web centre as a function of 
load cycles (a) for a crankshaft with a rolled fillet and wider 
web, (b) for a crankshaft with a rolled fillet, (c) for a salt-bath- 
nitrided crankshaft, and (d) for a standard crankshaft. 

If the shape of the crankshaft can no longer be 
modified, and the fatigue strength must be improved 
because of service failures or increased working loads, 
then the first inclination frequently is to employ a 
higher-grade material with a higher static rupture 
strength. It has been found, however, that in this respect 
the crankshaft is one of the least favourable components 
of vehicle construction, since it hardly shows any 
response to increases in ultimate tensile strength above 
the usual value of about 54 tsi. Far greater prospects of 
success are offered by methods producing favourable 
compressive surface stresses in the more vulnerable 
sections, such as rolling, peening, or shot-blasting of the 
radiused fillets, and salt-bath nitriding *:4 of the entire 
crankshaft. All these methods have been and are being 
used in mass production, despite some disadvantages. 
Fig. 2 gives a comparison of the gains in fatigue strength 
obtainable by rolling and by salt-bath nitriding, and 
shows that increases of about 45%, by salt-bath nitriding, 
and about 60%, by rolling, have been obtained for the 
permissible bending moment of the type of passenger- 
vehicle crankshaft considered in these examples. Fillet- 
rolling in conjunction with an increase in web width has 
produced an increase in fatigue strength by a factor of 
about 2:2. Obviously, increases of this magnitude 
cannot be expected to be obtained in all cases. However, 
with crankshafts, a reliable gain of the order of only 20%, 
in fatigue strength is a very considerable improvement, 
and should be sufficient in most cases to avoid further 
recurrences of fractures in service. 
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Two further methods, which are more rarely used, are 
gas nitriding of the entire shaft (this is generally not 
considered suitable because of its cost, although it is 
used in a British racing-car engine), and an increase in 
the induction-hardened area of the crankpin up into the 
web itself. As hardening of the bearing surface of the 
crankpin is necessary in any case, this method could 
provide quite a considerable gain in fatigue strength 
without high additional costs, though its adoption in 
mass production raises considerable difficulties and has 
been confined to a few large vehicle manufacturers. 
However, now that medium-frequency equipment is 
available for such applications, it may be assumed that 
induction hardening of the fillet transition from the 
crankpin to the web will be used more often in future. 
Although crankshafts treated in this manner have not yet 
been fatigue-tested at the Darmstadt Laboratory, it 
seems reasonable to expect an improvement of the same 
magnitude as with fillet-rolling. 

If only the bearing surface of the crankpin is 
hardened, a distance of at least 0-08 in. should be 
maintained between the end of the hardened zone and the 
radiused fillet; moreover, the prescribed hardness- 
distribution pattern should be maintained accurately, to 
avoid any reduction in dynamic fatigue strength due to 
hardness variations in the fillet. 

All the methods used to produce favourable pre- 
stressed conditions in the crankshaft have the dis- 
advantage of a possibility of crankshaft distortion as a 
result of the treatment. Some of the gain in fatigue 
strength may then be offset by the cost of the straightening 
operation subsequently necessary. Moreover, it is known 
that straightened crankshafts tend to distort again after a 
short period of service in the engine. With a salt-bath- 
nitrided crankshaft, it is claimed to be possible to avoid 
distortion by a fairly tedious preliminary thermal 
treatment, so that full benefit can be derived from the 
increased fatigue strength. Another advantage of salt- 
bath nitriding is that it allows a heat-treatable carbon 
steel to be employed, instead of an alloy steel, without 
any fears that, as a result, a smaller gain in fatigue 
strength will be obtained. 


Cast Crankshafts 


With regard to the configuration of a crankshaft for 


optimum stresses, e.g., by means of stress-relieving 
recesses, the possibilities of forged crankshafts are very 
limited if costs are to be kept to an acceptable level. Cast 
crankshafts allow much greater freedom in_ this 
respect®:®:? and in recent years the use of cast crankshafts, 
particularly of spheroidal-graphite iron, has shown a 
continuous increase. It is likely, however, that this is 
mainly decided by economical considerations, since, 
despite its optimum configuration, a crankshaft of 
spheroidal-graphite iron cannot possibly attain the load- 
carrying capacity of a forged crankshaft with the same 
fillet radii and web thicknesses. The potentialities of 
spheroidal-graphite cast iron can be exploited in new 
designs only if full attention is given to the particular 
properties of this material at the earliest design stage of 
the engine, or if the forged crankshaft previously con- 
sidered had a narrow web. The substitution of a 
spheroidal cast-iron crankshaft for a forged crank- 
shaft can, of course, be considered if the forged 
crankshaft has not been fully stressed up to its fatigue 
limit, so that it is, in fact, an oversize design as 
regards fatigue strength. Forged crankshafts and cast 
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crankshafts should not be compared on a permissible 
stress basis, as is often done, but rather on the basis of the 
permissible bending moments. The maximum nominal 
Stresses of cast crankshafts can obviously be raised to 
higher levels by suitable design of the web and the crank- 
pin. However, a favourable design of the web, incorpo- 
rating, for instance, stress-relieving recesses or hollow-cast 
crankpins, is associated in most cases with an appreciable 
reduction in sectional modulus. Thus, the result is that, 
despite the higher permissible stresses, the permissible 
bending moment will be lower. 

An example of the use of a spheroidal-graphite 
cast-iron crankshaft instead of a forged shaft is illustrated 
in Fig. 3. This cast crankshaft was required to have the 
same maximum permissible bending moment as the 
forged shaft (Fig. 3a) previously used, and no modifica- 
tions whatever were to be made to the crankcase. As 
shown in Fig. 3b, the first attempt with the spheroidal- 
iron crankshaft gave, however, a less favourable result, 
despite a 50%, increase in web width. The Fatigue 
Strength Laboratory therefore proposed a modification 
of the web shape, as shown in Fig. 3c, and also an 
increase in the fillet radius from 0-10 to 0-14 in. This 
improvement increased the sectional modulus of the 
vulnerable cross-section through the web, without any 
appreciable increase in weight, and enabled a 40°, 
increase in the permissible bending moment to be 
obtained. It was also found that the weakest position 
of the improved design was no longer in the web but in 
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the crankpin. As shown in Fig. 3, the load capacity of 
the forged crankshaft was even exceeded, although this 
was possible only because the forged shaft had a narrow 
web. An improvement of similar magnitude was also 
obtained with another cast crankshaft shaft of spheroidal- 
graphite iron. 


Composite (Built-up) Crankshafts 


The build-up crankshafts considered under this 
heading are not of the Hirth type with peripheral serra- 
tions on the end-faces of the journal sections (these 
shafts have a load-carrying capacity reaching approxi- 
mately that of crankshafts of the same dimensions forged 
from one piece), but are of the type in which the 
crankpins and journals, usually case-hardened, are press- 
fitted into the webs. This construction is fairly frequently 
1961 
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used in petrol and diesel engines of from one to three 
cylinders, either in order to avoid the use of split connect- 
ing-rods or because it enables the highest loading 
capacities of all types of crankshaft to be attained. 
Case-hardening of the crankpin, together with the 
relatively low stress raiser in the press fit, gives a load- 
carrying capacity which is from two to three times 
greater than that of a forged one-piece shaft with the 
same pin diameters and web widths. This has been 
confirmed in a large number of tests on built-up crank- 
shafts of various dimensions. 


Comparative Assessments 


In comparing results based on operating experience 
and on fatigue tests of crankshafts by various investiga- 
tors, the following points should be borne in mind: 

(1) In view of the amount of scatter normally occurr- 
ing in fatigue tests, assessments should be based 
either on large numbers of tests suitable for 
statistical analysis, or on an adequately large 
margin of safety below the fatigue limit, if based 
on a few tests, in order to avoid failures under 
operating loads occurring in service. 

(2) The assessment of the dynamic loads acting on 
crankshafts requires reliable data on firing 
pressures under various operating conditions. 

A question which to a large extent still remains to be 
clarified is that of the “trainability” of a material, which 
could be of considerable importance for 
crankshafts and fatigue testing. The most 
frequent stresses to which a crankshaft is 
subjected in service are below its fatigue 
limit, and it may be that the continuous 
variations from low stress levels to high 
Stresses are conducive to an increase in 
fatigue strength. To verify this would 
require, however, a fundamental invest- 
igation into various crankshaft materials 
on a_ Statistical basis. Some American 
investigations into steel test-bars seem to 
show that it is not impossible that this 
phenomenon, known as the “training effect”’, 
may be a misinterpretation of the normal 
amount of scatter inherent in fatigue 
tests. From experience at the Darmstadt 
Laboratory, however, there are indications 
that cast crankshafts (or at least those 
made of spheroidal-graphite iron) are apt 
to attain increased strength through “train- 
ing” at initially lower load levels. If these 
indications materialized, a procedure would be available 
to provide a substantial margin of safety against 
service failures for cast crankshafts made of spheroidal- 
graphite iron. 
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Calculation of the Heat Cycle of Steam Power 
Stations by means of Digital Computers 


By H. HoTes 


From AEG Progress, Germany, 
No. 1, 1961, 
pp. 75-80, 6 illustrations. 


At the beginning of 1957, the first AEG Computing 
Centre was established, its main function being the 
programming and carrying out of technical computations 
for all the factories and departments of the company. 
The procedure employed for the computation of heat 
cycles depends on the layout of the plant, and the plant 
diagrams of power stations are almost all different, 
even if only in detail. For setting up a computing pro- 
gramme, it is therefore necessary to feed the plant 
diagram in coded form into the computer before 
beginning the actual computation. Based on these data, 
the programme must then select the correct method of 
computation. How this task can be solved, even by 
computers with a small storage capacity, is described in 
this paper. 

As a preliminary step, it is convenient to consider 
how the calculations for a single element of the feed- 
heating system, i.e., a feed heater, can be carried out by a 
computer. The most important task in the computation 


of a feed heater (Fig. 1) is the determination of the flow of 


bled steam. For this purpose, the equation for the heat 
balance of the equipment is set up and solved for the 
unknown flow m in terms of 

M (J2 — Ji) — ImAiv — i2) 


1 le 


my 





(1) 


To be able to use this equation, all enthalpies at the 
feed heater must be known. The outlet enthalpies of the 
drains i2 and of the feedwater Jz result from the technical 
data of the heater. If p is the extraction pressure, js is 
found as the saturation enthalpy corresponding to p, so 
that 


ig = i’ (p) =e ie Se as (2) 


If the heat-transfer characteristics of the heater are 
represented by the temperature difference Ars, the outlet 
temperature 72 of the feedwater is then 


T2 = ts(p) Ar a ay rs n? (3) 


where f, (p) is the saturation temperature corresponding 
to the pressure p. If P is the water pressure, the enthalpy 


Je FOP 209 .«. ae i ar as (4) 


In manual calculations, i‘ (p), ts (p), and J (P,T2) are 
taken from steam tables, which are so extensive that it is 
impossible to store them in a computer. In machine 
calculations, the numerical tables must therefore be 
replaced by equations of state!, which are, of course, 
nothing more than computing instructions for calculating 
function values from one or two given variables. Such 
calculations can, however, be carried out very simply by a 
machine. Methods of setting up equations of state have 
been fully described elsewhere? and will not be further 
discussed here. A system of equations of state which 
reproduce the values in the VDI Steam Tables* and which 
are suitable for electronic computers has been given by 
the author?. These equations form the basis of the 
AEG Steam Tables’. The other enthalpies i;, J;, and i,, as 
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well as the flows M and m, required in eq. (1) are not 
determined by the data of the heater, but depend on the 
parts of the plant from which the pipes come. 

To enable the machine to find the correct values, each 
pipe in the diagram is given a number. A pipe is under- 
stood to mean a connection between two points in the 
plant, along which the thermal state of the steam or water 
flowing through it does not change, except for unavoid- 
able but small changes due to radiation and pressure 
losses. Associated with each pipe number are one or 
more cells in the memory store of the computer, in which 
the values of flow and enthalpy of the substance flowing 
in the pipe are retained. 

The simplest way of allocating the pipe numbers to 
the addresses of the store locations is to provide a con- 
secutive series of cells, starting, say, with the address A. 
The numbers 0, |! N may be used for the pipes. The 
store location associated with the pipe numbered n is 
then A +n. The maximum number of pipes required 
is 60. For the computation of a heater, in addition to the 
technical data, such as pressures and temperature rise, 
the numbers of the pipe connected to the heater must 
also be prepared as input data, the corresponding 
numbers of these pipes being shown encircled in Fig. 1. 


M, Je 


a (nN, 
| 
| 
| 


N, 

Fig. 1. Schematic representation of a surface-type feed heater. 

Before beginning the actual calculation of the flow 
of bled steam according to eq. (1), all the necessary data 
are “read’’ from the pipe-number store, this transfer 
being best effected with the aid of a sub-programme. 
The number of the pipe, e.g., 7», is transmitted to the 
sub-programme. It then “writes” the flow m, and the 
enthalpy i, into definite stores, e.g., in the register of the 
arithmetic unit. When all flows and enthalpies have 
been derived, the bled-steam flow mm is computed 
according to eq. (1); from the flow balance 


me m =m, ee (5) 


the flow me of the drains is obtained. Both flows are 
required for computations relating to other parts of the 
power station. Finally, therefore, the pairs of values 
(mi, i1) and (me, i2) must be written into the stores of the 
associated pipes, m and ne, this also being effected by 
means of a sub-programme. 

All the elements of a feed-heating system, e.g., 
pumps, drain coolers, and de-aerators, can be treated in 
an exactly similar manner to that described for the above 
heater. All the computations have, in fact, the following 
features in common: 
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(1) The main calculation consists of solving the 
equation for the heat balance of the element for 
one unknown, which may be a flow, an enthalpy, 
or an enthalpy difference. Examples of the three 
cases are feed heaters, mixing operations, and 
drain coolers. 

Some of the flows and enthalpies associated with 
the element are determined by its technical data. 

(3) The other flows and enthalpies required for the 
heat balance depend on what parts of the plant are 
connected to the element by pipes. 

Because of these common characteristics the following 

computing procedure can be adopted for all elements: 

(1) Computing the enthalpies from the technical data. 

(2) Reading all further flows and enthalpies from the 
pipe stores. 

(3) Computing the unknowns from the heat balance. 

(4) Writing the calculated data into the pipe store. 

The computation is thus basically the same for all 

types of elements of the feed-heating plant, the only 
differences being in the formulae used in (1) and (3) 
above. 


Computation of the Complete Feed-Heating 
System 


Now that it has been shown how the computation 
for each individual element of the feed-heating plant 
can be carried out, the next step is to consider how the 
separate calculations must be combined so that finally 
all the flows and enthalpies of the feed-heating train are 
known. 

For electronic computation, the two main questions 
to be taken into account are related to how the machine 
can distinguish between the different types of elements 
in the feed-heating train, and in what sequence should 
the computations for the individual elements be carried 
out. The distinction between the different types of 
elements is important because, as already stated, the 
separate calculations for each type are carried out 
according to somewhat different formulae and thus 
according to another programme. 

To distinguish between the different types of elements 
in the feed-heating train, each type which might possibly 
appear in any arrangement is given a type number. 
These numbers are allocated once and for all (unlike the 
pipe numbers, which may be different for every form of 
connection). As a definition of the term “‘type”’, it can 
be said that two elements are of exactly the same type if 
they are computed according to the same formulae. A 
maximum of 15 different types is required. 

For each type a sub-programme is set up, with which 
the computations appropriate to the type can be carried 
out. The first instruction of each of these sub-pro- 
grammes is written into a special store, which can easily 
be derived from the type number. It is simplest if, as in 
the case of the pipe numbers, a series of consecutive 
storage cells is selected as starting points of the type 
programmes, beginning with the address B. If, then, the 
computation for an element of type T is to be carried out, 
the main programme computes the starting point 
B +- T of the type sub-programme, inserts this value as 
an address into a “jump” instruction, and carries out the 
instruction. In this way, it is ensured that the correct 
computing procedure is employed for each type. 

With regard to the question of the sequence of the 
computations for the individual elements, the optimum 
sequence depends on the connections of the power- 
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Fig. 2. Schematic arrange- 
ment of part of a feed- 
heating plant. 

















station plant and cannot 
well be formulated as 
definite rules. It is evident, 
however, that the machine 
may also be made to com- 
pute in a different sequence. 
This may involve more 
computation than is essen- 
tial, but, in view of the 
high speed of operation of 
electronic computers, this 
is of no great importance. 

As a first step, the input data of the plant elements are 
written into the machine, actually in the sequence in 
which they are physically connected, starting with the 
condenser. After the data of one element have been 
written in, the associated enthalpies are computed, and 
then all the data required for further computation are 
retained in the store. The next element is then written 
in. With this procedure, the condition of the feedwater 
on the inlet side of an element is known when the other 
enthalpies are determined. It is thus possible to deter- 
mine in advance the performance of, for example, feed 
heaters connected to drain coolers or pumps. 

It is now unnecessary to allocate special pipe numbers 
to the separate parts of the main feedwater pipeline 
between each two elements of the feed-heating plant 
(pipes Ni and Ne in Fig. 1), because the connection of the 
elements is determined simultaneously by the sequence 
of the data input. When all the elements have been 
written in in this manner the heat-balance equation is 
evaluated, i.e., for feed heaters the bled-steam flows are 
computed. The order is now reversed, beginning at the 
boiler and ending at the condenser. This sequence is 
more advantageous because the drains from heaters 
generally flow into the heater arranged one step back 
and therefore have to be known when the heater data are 
computed. 

Two cases in which this sequence of calculation gives 
incorrect results at first are illustrated in Fig. 2. The top 
element (1), with which the calculation starts, is a desuper- 
heater. As the bled steam which flows through (I) is 
determined by the heater (III), the enthalpy increase is 
not calculated correctly. In the bottom feedheater (IV), 
the drains are pumped into the feedwater pipeline, thus 


| 
1 
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increasing the enthalpy at this point. When computing 
{LI}, the magnitude of the enthalpy increase is not yet 
known, so that in this case an incorrect bled-steam flow is 
calculated. 

To correct such errors, the whole computation is 
repeated, naturally making use of the results already 
obtained. A check is then made as to whether the results 
of the two computations agree. If this is not the case, 
one or more further computations must be made until 
finally no change in the results occurs. 

In the example in Fig. 2, a different bled-steam flow 
(111) is determined in the second computation. This 
changes the drains flow to (IV) and consequently the 
bled-steam flow (IV), which again changes the enthalpy 
of the mixture before the heater (IV). On the third 
computation, a different flow (III) is therefore found, 
but now the change is so small that there is practically no 
change in the enthalpy after (IV), so that, on the fourth 
computation, the same results, are obtained as on the 
third. The enthalpy increase in the desuperheater (I) is 
determined by the flow (IID and is therefore also finally 
determined on the fourth computation. The design of 
the feed-heating system can therefore be computed in a 
simple manner for any connection without the necessity 
for any special preparation of the input data. 


Computation of Turbine Power 


The turbine power P can be calculated from the 
equation 


P 7 (=M, Ai, Pre n) és a ea (6) 


where Aji, represents the enthalpy difference between 
two points on the expansion curve of the turbine, M, the 
steam flow in this part of the turbine, P mecn the mechani- 
cal losses, and 7, the generator efficiency. The enthalpy 
values on the expansion curve and hence also the dif- 
ferences Ai, are starting points for the heat cycle 
computation, as also are Pmecn and 7. The flows, on the 
other hand, are initially unknown and are derived from 
the computation of the feed-heating plant. 

The computed bled-steam flows are stored in the 
pipe-number stores. To represent the course of expan- 
sions it is therefore sufficient to state the enthalpy 
and pipe number at each extraction point. Making 
use of the pipe number, the bled-steam flow can be read 
from the pipe-number stores, enabling the steam flow 
through the following turbine stages to be calculated. 

For practical computation, it is advantageous to write 
the values of the expansion curve into the computer first. 
The enthalpies i,, with the corresponding pipe numbers 

nm», are fed in in sequence from the boiler to the 
condenser, and the pairs of values — (n>, iy) are stored in 
consecutive cells. The sign indicates whether the 
turbine steam is fed in (+) or extracted (—). An infeed 
of steam occurs, for example, at the low-pressure gland, 
which is supplied with gland-sealing steam. Further, 
the enthalpies i, and, where known, the flows m, are 
fed to the pipe-number stores associated with M,. This 
is necessary in order that these values may be available 
for the later computation of the bled-steam flows by the 
sub-programmes for the elements of the feed-heating 
system. The gland-steam flows are, for example, known 
before the computation is commenced. 

A block diagram for power computation is shown in 
Fig. 3, in which v in block (1) is used as the index of the 
cyclical programme. The initial values for the flow M, 
and the enthalpy i, are the boiler data My and ix in block 
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Fig. 3. Block diagram for computing turbine power. 


(2). As the first step of the actual computation, the 
following point of the expansion curve is read from the 
store (3), and the power which the turbine delivers up to 
this point is computed in block (4). The flow from pipe n 
is then read from store (5), and from this the steam flow 
in the following turbine stages is computed in blocks (6) 
to (8). If i, is the end-point of the expansion curve (9), 
the power output of the plant (10) is given by (6); other- 
wise, the index v is taken as (v 1), as in block (11), 
and the next section of the turbine is computed. 
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Automatic Control in Glass Manufacture 


THe mechanical production of large quantities of glass 
imposes demands on the manufacturing process that 
cannot be met by pot-melting—the oldest method of glass 
melting and still in use for glasses of special quality or for 
making relatively small quantities. A process which is 
better adapted to this purpose is that in which melting 
is carried out in a tank furnace, the charge and the 
molten glass being in direct contact with the walls and 
floor of the furnace. The floor, together with the part 
of the walls, forms the melting tank (or ‘“‘end”’), and is 
an oblong trough built up from blocks of refractory 
material. The batch is fed in at one end (the “dog- 
house”’), and the molten glass is withdrawn at the other. 
At the melting end, the charge is subjected to the 
necessary time-temperature programme, which consists of 
creating an appropriate temperature gradient along the 
trough and carefully controlling the rate at which the 
glass traverses this gradient. Unlike pot-melting, which 
is a discontinuous process, this is a continuous process. 

It would be ideal if all the glass issuing from the 
melting tank could be subjected to exactly identical 
conditions. This is not the case, however. Owing to 
the complex currents arising, and to unavoidable “blind 
spots”, the duration of flow through the melting tank 
differs for the glass in different regions of the tank. Good 
glass can be obtained only if no part of the mass is heated 
for too short a time, i.e., the duration of flow must be 
above a certain minimum. A long duration of flow is 
equally undesirable, however, for economic reasons and 
also for reasons of quality because, if the glass stays for 
a lengthy period in the melting tank, the composition of 
the molten mass changes, owing to the disparate 
evaporation of certain constituents and to the solution of 
wall material. As a result, the duration of flow must lie 
within critical limits. 

An unchanging flow pattern in the melting tank is 
therefore of particular importance, and the conditions 
governing this pattern must be kept carefully constant. 
These conditions are the method of feeding-in the batch 
mixture, the withdrawal of the molten glass, and, above 
all, the heat transfer in the melting tank and the tempera- 
ture at various places above and below the glass surface. 

In a tank furnace, two preheating systems are available, 
i.e., a recuperative or a regenerative system. In the 
recuperative system, which is generally used only for 
relatively small furnaces, the air to be heated and the 
combustion gases flow through separate channels (the 
recuperator) divided by ceramic or metal partitions, 
through which heat is continuously transferred. For 
larger furnaces, the regenerative system is more economi- 
cal. The furnace is flanked on both sides by a box-like 
brick structure (Fig. 1), with a refractory lining and 
containing an open-stacked structure of fire-bricks 
(“checkers”). This structure (the regenerator) has a high 
heat capacity and offers little resistance to the alternating 
flow of the hot combustion gases and the air for pre- 
heating. The burners (3a) and (3b) operate alternately. 
Thus, with the reversal dampers (6a) and (6b) in the 
position shown in Fig. 1, the burners (3b) are in operation 
and the burners (3a) are extinguished, the combustion 
air being preheated in the regenerator (5b) and the 
combustion gases delivering heat to the regenerator (Sa). 
After every 20 to 30 min, the situation is reversed. 

In the recuperative system the burners work con- 
tinuously, there is no reversal, and a temperature 
SEPTEMBER, 


1961 Volume 22, No. 9 


By P. M. Cupipo 


From Philips Technical Review, The Netherlands, 
Vol. 22, No. 9/10, 1960/61, 
pp. 311-319, 8 illustrations. 


equilibrium is established in the heat exchanger; as a 
result, constant processing conditions are easy to achieve. 
By contrast, in the regenerative system the temperature 
of the heated air is continually changing, and each reversal 
severely disturbs the conditions prevailing in the furnace. 
Despite this drawback (which can be reduced by 
shortening the reversal periods), the regenerative system is 
preferred for quantity production because, as already 
mentioned, it is more economical. The reason is the 
better heat transfer in the regenerative heat exchanger, in 
which the air is preheated to a temperature of 1000 or 
1100°C, i.e., 300 to 400°C higher than in a recuperator. 

After leaving the melting tank, the glass enters the 
working tank (or “‘end’’), likewise a refractory structure 
but of smaller dimensions. In automatic production, 
the main function of the working tank is to let the glass 
settle to a lower temperature. The glass flowing out of the 
melting tank has a temperature of 1400 or 1500°C, 
which must be reduced to 1000 or 1100 C for working. 
Part of this reduction, which must be uniform and thus 
calls for suitable time and space, is effected in the working 
tank. 







































































Fig. 1. Cross-section of a regenerative tank furnace. 

(1) Tank furnace (2) Glass level. (3a), (3b) Oil burners 

(4a), (4b) Burner ports. (5a), (Sb) Regenerators. (6a), (6b) 

Reversal dampers. (7) Combustion-air feed. (8) Chimney flue 

From the working tank the glass flows into one or 

more feeders. These are long channels of refractory 
material, in which a proper combination of cooling and 
heating gives the glass a constant and uniform tempera- 
ture. The feeders terminate at the glass-working 
machines. Depending on the product to be made, the 
glass is fed to the machines continuously or discon- 
tinuously. A machine which turns out glass tubing or 
rods receives a continuous supply, whereas a bulb- 
blowing machine is fed with successive portions termed 
“gobs”, which are cut off with special shears. 


Parameters amenable to Automatic Control 

Bearing in mind the production process involved in a 
regenerative tank furnace, consideration will now be 
given to how it is possible to effect automatic control of 
the processing conditions, i.e., of furnace temperature, 
of automatic reversal, of the gas pressure in the furnace, 
and of glass temperature and level in the feeders. 
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Furnace Temperature 

As already mentioned, a constant heat transfer from 
the furnace atmosphere to the glass is of great importance, 
and it is therefore essential to keep the temperature in 
the furnace and its distribution as constant as possible. 
In the case of an oil burner, it is easy to control the 
temperature by mounting a suitable sensing element, e.g., 
a thermocouple, near to the flame and transmitting the 
resulting signal to a valve-operated control device for 
regulating the rate of oil supply. However, for various 
reasons, a simple system of this type is unsatisfactory. 
Similarly, although some improvement can be obtained 
by mounting the thermocouple in a locality where it is 
least directly influenced by the flame, e.g., in the crown of 
the furnace, this method has the disadvantage that the 
thermocouple is now more or less part of the crown, 
which has a very high heat capacity. As a result, changes 
in flame temperature will be measured with a considerable 
lag, making rapid and stable automatic control 
impossible. 

The right answer to this problem is to provide every 
condition governing the properties of the flame with its 
own control circuit. The first thing to do is to insert a 
thermostat in the oil line to keep the fuel temperature 
constant, and a pressure regulator in the atomizing 
system. The next step is to keep the oil flow rate con- 
stant. For this purpose, a constriction is included in the 
line (orifice plate or venturi), and the pressure drop across 
it acts, via a regulator, on a control valve in the oil line. 
This system quickly corrects disturbances without any 
risk of instability. A fall in oil pressure—due, for 
example, to partial clogging of a filter—can be corrected 
in a matter of a few seconds. 

Also of importance are the flow rate of combustion- 
air and its temperature. The flow rate directly deter- 


mines whether the flame is surrounded by an oxidizing 
or a reducing atmosphere, and also influences the length 


and radiation of the flame. It is therefore desirable to 
measure and regulate the flow of the combustion air. 
However, the construction of most furnaces does not 
make this possible. The resistance which the burner 
ports and the regenerator offer to the air flow causes the 
air to be distributed over the ports in a way that can 
hardly be controlled. Attempts to control the air 
distribution by means of dampers in the burner ports 
have been made, but all have come up against severe 
practical difficulties. 

A system that is both feasible and highly effective 
relies on a separate regenerator for each burner port. 
The air required by each burner is fed in at the bottom of 
the corresponding regenerator. The air feed can be 
controlled by a system similar to that used for the oil 
feed, the air flow being measured with an orifice plate or 
venturi tube and kept constant by means of a regulator 
and control valve. The oil and air regulators are 
coupled via a ratio controller, which maintains the 
desired ratio of oil to air when one or the other is being 
varied. 

The temperature of the combustion air remains an 
intractable problem. This temperature is highest 
immediately after the burners have been reversed, and 
then gradually falls. The temperature drop can be 
reduced by shortening the period between successive 
reversals, but the period must not be too short, since 
every reversal severely disturbs the prevailing conditions. 
All flames are extinguished during this operation, and 
the composition of the furnace atmosphere alters 
radically. The most favourable compromise is usually 
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to fix the period between 20 and 30 min. To minimize 
the disturbance, the reversal itself must be made to take 
place as rapidly as possible. 


Automatic Reversal 


The reversal of the system is obviously an operation 
that should be done automatically, the more so since a 
furnace with separate regenerators in any case involves 
various operations which must be carried out in rapid 
succession. 

Suppose that the burners on the left are in operation. 
When the moment for reversal arrives, the first operation 
is to shut off the oil feed to the left-hand side, and the 
second to lower the pressure of the atomizing air. The 
next operation is to supply combustion air via the 
regenerator chamber on the right, its first function being 
to dispel the combustion gases still present in the chamber. 
Not until this has been properly done may the atomizing 
air for the right-hand burners be raised to the requisite 
pressure and the oil feed turned on. If the latter were 
done too soon, lack of oxygen would prevent immediate 
combustion of the atomized oil, resulting in a badly 
smoking flame and possibly after-burning in the 
regenerator. 

To make these simple operations take place auto- 
matically it is necessary to introduce a number of 
reliable safety measures. Defects in the reversing 
mechanism, for example, must never give rise to a 
situation where oil continues to flow to the burners, but 
no combustion or atomizing air. The consequence 
could obviously be a serious explosion. 

A safeguard reversing system has been developed for 
the automatic furnaces in the Philips glass factories and 
incorporates control of the dampers and of the supply of 
oil to the burners and atomizing air. The initial reversing 
command is given by a clockwork control timer, and 
each successive command cannot be issued until the 
preceding command has been properly executed. The 
system is so designed that the oil feed is shut off auto- 
matically in the event of a fault or a failure, e.g., of the 
mains voltage or of the compressed air. 


Gas Pressure in the Furnace 

A parameter whose constancy has an important 
bearing on the process is the gas pressure inside the 
furnace. The combustion process gives rise in the 
furnace to a certain pressure distribution, and the gases 
present acquire certain velocities. By measuring and 
controlling the pressure at a suitable point, it is possible 
to stabilize the distribution pattern as a whole. The 
pressure in the furnace must be somewhat higher than 
outside; otherwise, cold air would be sucked in through 
various apertures and would adversely affect the tempera- 
ture distribution and perhaps also the combustion. The 
difference in pressure should only be slight, however, 
since the escape of hot gases entails a loss of heat and 
moreover accelerates furnace wear. 

In manually-regulated tank furnaces, the positive 
pressure is adjusted with stack dampers, which are 
generally broad and heavy cast-steel plates in the flue 
to the chimney stack, the control range being covered 
by moving the damper up or down a few centimetres. 
For automatic control, such a damper is scarcely 
suitable as its large mass (often increased by counter- 
weights) does not lend itself to rapid control, and the 
available maximum displacement of only a few centi- 
metres precludes the precision and stability required. It 
would be an improvement to mount a narrower and much 
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lighter damper on the existing damper; the reduced 
width then gives a greater stroke, and the smaller mass 
allows faster and more accurate control. 

An effective and inexpensive method of automatic 
control depends on the use of an adjustable “artificial 
draught’, as shown in Fig. 2. In the flue (1), through 
which the combustion gases enter the chimney (2), is a 
circular aperture fitted with a short side-pipe (5) contain- 
ing a butterfly-valve (6). This valve is operated by a 
pneumatic or servo-motor (7) and can function much more 
quickly than is possible with the stack damper in the 
systems previously discussed. The butterfly-valve 
controls the pressure prevailing in front of the damper 
(3), which is adjustable by means of a hand winch (4), 
by admitting a greater or smaller quantity of air. 


) 
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Fig. 2. Automatic control of pressure inside a furnace by means 
of an artificial draught. 














Even with this system, however, the control action is 
not fast enough to deal with the consequences of gusts 
of wind at the mouth of the chimney. Gusts of wind 
give rise to often steep-fronted pressure waves which 
travel at the speed of sound into the furnace itself, where 
they upset the prevailing conditions. In this respect, a 
high brick stack is inferior to a short, possibly metal, 
chimney, in which an appreciable negative pressure can 
be created with the aid of an air-injector, thereby mini- 
mizing the effect of pressure variations caused by strong 
gusts. The correct pressure in the furnace is obtained 
by suitably adjusting the flow resistance in the flue by 
means of a damper. 

The system using a short chimney, however, is not 
without its drawbacks. Thus, the short chimney does 
not conform with the regulation in many countries that 
large quantities of combustion gases containing a high 
percentage of sulphur (as in the case of fuel oil) must be 
discharged into the atmosphere above a certain height. 
Furthermore, the energy required for injection pushes 
up the running costs to a multiple of those incurred with a 
high stack. 


Glass Temperature and Level in the Feeders 

The feeders are required to deliver per unit of time a 
constant quantity of glass of constant viscosity. Since 
there is no practical means of directly measuring and 
regulating viscosity, an indirect means of controlling it is 
adopted, i.e., by controlling the temperature of the 
glass. However, the viscosity is not solely dependent on 
the temperature, but also on the composition of the 
glass. Changes in composition sometimes occur in the 
form of irregularly distributed inhomogeneities (cords), 
1961 
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which may be due to non-uniformities in the batch 
composition. The less such deviations occur, the better 
is the temperature control system able to maintain the 
desired viscosity. 

The quantity of glass which the feeder delivers per 
unit time depends on the viscosity and level at the 
effluent end, and it is therefore necessary to keep the 
level of the glass constant. Consequently, this level is 
continuously measured, and deviations from the desired 
height are fed back to act on the rate at which the batch 
mixture enters the furnace. Controlling the automatic 
batch feed in this way also helps to keep the melting 
conditions constant, as well as the flow pattern in the 
tank furnace. Furthermore, experience has shown that 
accurate level control prolongs the life of the melting 
tank appreciably. 


Performance Criteria for Control Systems 

A principal requirement to be met by control equip- 
ment is that, if the value of the controlled quantity 
changes, the correct value should be rapidly restored. A 
limit is set to the speed of the control action by the 
properties of the controlled process and of the control 
instruments used. If this speed is exceeded, the system 
becomes unstable, i.e., after a disturbance the value of 
the controlled quantity continues to oscillate at a certain 
amplitude around the desired value. 

The operation of a control system is based on com- 
paring the measured value of the controlled quantity 
with the desired value. Two main categories can be 
distinguished, i.e., discontinuous and continuous control. 
The first category (e.g., simple two-step or on-off control) 
has the advantage of considerable simplicity and 
reliability. A process controlled by a discontinuous 
controller, however, is by nature unstable, the controlled 
value oscillating continually around the desired value. 

In cases where the amplitude of the oscillation is 
excessive, continuous control is indicated. The controller 
may have proportional or integral action, whereby the 
position of the final control element is proportional to 
the deviation ¢ from the desired value, or to fed 
respectively. Purely proportional action has the dis- 
advantage that the desired value is never entirely reached, 
whereas this is not the case with integral action. The 
best result is obtained as a rule by combining proportional 
and integral action. A derivative action, proportional 
to de/dt, may be added. This has a damping function 
and is only employed to improve the stability of control 
systems where particularly fast corrective action is 
required. 

Sufficient stability can almost invariably be ensured 
by not raising the sensitivity of the control equipment too 
far. There are cases, however, where the response of the 
system would be too slow, because of the transfer lag or 
dead time of the process itself, of the measuring unit or 
of the final control element. 

A property which all automatic control equipment 
must possess, especially for continuous processes, is a 
high degree of reliability. This is a matter of both plant 
design and choice of control equipment. In the plant, it 
is nec.ssary to ensure that any component which is at all 
vulucrable is readily accessible and can be quickly 
replaced, and the same applies to control valves, orifice 
plates, etc. incorporated in the pipelines. It should be 
possible to isolate all these components from the rest of 
the equipment, and they should be provided with 
individual by-pass lines which can be shut off to allow 

(Concluded on page 90) 
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A Computer-Controlled Automatic Production Line 
for Deposited-Carbon Resistors 


A PRODUCTION line which is stated to represent an 
entirely new concept in the automatic manufacture of 
electronic components by combining statistical quality 
control with fully mechanized processing, all under the 
guidance of a digital computer, has been installed in the 
North Carolina works of the Western Electric Company. 
In addition to controlling step-by-step details of manu- 
facture, the computer can accept a production schedule 
for a full month’s output and can thereafter automatically 
issue detailed instructions to the fabrications machines to 
make and package in the quantities and resistance values 
desired any or all of four basic power sizes of deposited- 
carbon resistors of the type shown in Fig. 1. 
5 6 | 2 


a /////® 


Fig. 1. Detail of the type of deposited-carbon resistor produced. 
(1) Film of carbon with helical groove. (2) Gold-sputtered 
terminations. (3) Gold-flashed cap (4) Epoxy encapsulation 
and seal. (5) Percussion-welded lead. (6) Protective air space 


/ 


In addition to the computer and control cabinets, 
there are eleven machine stations in the line, three of these 
stations being used only for testing. The length of line, 
the layout of which is illustrated in Fig. 2, is 110 ft, 


with a maximum machine width of about 6 ft. Between 
the first four stations of the line, the resistor core is 
transported by blowing through a plastic tube under a 
gentle air pressure. In succeeding operations, the 
resistors move from machine to machine on individual 
stainless-steel pallets moving along continuously running 
conveyor belts, as shown in the detail (R) in Fig. 2, and 
under the control of special equipment (F) and (P). 

The digital computer (A) has a 4096-word magnetic- 
drum memory and includes the input and output circuits 
required to control the programming, set-up, and feed- 


back control of the individual machines. It also provides 
initial set-up of wattage size at eight machines and of 
resistance value at six machines. The computer output is 
stored in transistorized registers, such set-ups as wattage 
size, gas flow, and core speed requiring binary registers 
for each machine. Those machines requiring a decimal 
set-up, i.e., the helixing machine, the marking machine, 
and the two inspection storage bridges, share a single 
binary-coded decimal register. The input unit is an 
analogue-to-digital converter. Although it is time- 
shared between the individual input stations, the 140,000- 
bit/sec speed at which it sweeps data into the computer 
precludes any delay in the operation of the computer. 
Output and input are controlled by a station (B). 

In the coating station (C), the tiny ceramic core, 
which is the nucleus of the resistor, passes through three 
separate chambers of a horizontal furnace at a speed 
regulated by a special control device. At the same time, 
a horizontal three-roller support system causes it to 
rotate to ensure uniformity of coating. To guard against 
oxygen contamination, nitrogen, continuously flushed 
through the deposition area of each chamber, forms a 
pressure seal against end-baffles. In the heating areas of 
each chamber, a temperature of over 2000°F is used to 
decompose methane, forming crystalline carbon on the 
core, which is then cooled to room temperature. Three 
parameters govern the resistance value of the coating, 
i.e., the speed of the core through the coating zone, the 
pyrolysis temperature, and the flow of methane. The 
computer controls these parameters through a feedback 
loop around the furnace, computing the control informa- 
tion from statistical quality-control data stored on the 
memory drum. 

After cooling to room temperature, the core passes 
to the first inspection station (D), which forms a feedback 
loop from the coating furnace through the computer. In 
this station, the coated core passes between four probes, 
using the Kelvin-bridge principle. Analogue voltage, 
proportional to resistance, is digitized and is fed to the 
memory drum of the computer, where it is stored and 
sampled against the programmed requirements also 


Fig. 2. Layout of the automatic production line. 
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stored on the drum. The results of this inspection form 
the basis for feedback control of the furnace, and a graph 
at this station records the test for visual monitoring. 
The inspection station also inserts magnetic slugs, as 
instructed by the computer, to separate individual lots of 
resistors when changes in resistance value or in resistor 
size are called for. 

The carbon-coated core then passes to a terminating 
machine (£), which sputters a gold contact over each end. 
The core first goes to a pick-up station to be fitted with a 
mask for holding and protecting the centre of the core. 
Since there are four different sizes of resistor, as shown 
at the bottom right of the illustration, the computer 
programmes the correct mask sizes. The mask is then 
loaded onto a vacuum station and is covered with a 
bell-jar, which is pumped to a vacuum and is then back- 
filled at low pressure with argon gas, after which the ends 
of the core protruding from the mask are sputtered with 
particles from a gold cathode. Sputtering lasts for about 
1 min, depositing a layer of gold of approximately 10 
micro-inches in thickness, uniformity of deposition being 
ensured by means of two rollers, actuated by an external 
magnet, which rotate the core inside the mask for 
maximum exposure. 


Fig. 3. View of part of the terminating station. 


After leaving the terminating machine (Fig. 3), the 
resistors pass to a capping machine (G), where wire leads 
are attached to each end. The leads are first attached to 
tiny hexagonal caps of gold-plated brass by means of an 
automatic percussion-welding machine (Q) outside the 
line, the assemblies then being inserted into the capping 
machine, which feeds them into capping chucks. The 
capping chucks simultaneously press the assemblies over 
both ends, the capping force being sufficient to weld the 
gold plating of the cap to the gold on the ends of the core. 
It also creates a highly reliable, low-noise contact. The 
capping machine uses two different capping-assembly 
heads and three different sizes of caps, to cater for the 
four wattage sizes of resistor. The computer controls 
both switching of the assembly heads and changing the 
cap sizes. The automatic percussion-welding machine 
(Q) produces a weld at the joint of the solder-coated lead 
and gold-flashed brass cap by means of a high-intensity 
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Fig. 4. View of part of the second inspection station. 


arc of extremely short duration (less than 300 micro- 
seconds). The machine, which has an output rate of 
about 3600 parts per hour, has changeable tooling to 
accommodate three different cap sizes and two wire 
sizes. Fail-safe devices shut off the machine or reject 
the part if no cap is fed, if a lead is not attached, or if a 
poor weld occurs. 

In the helixing station (H), the resistor obtains a 
precise value, a helixing lathe cutting a helical groove 
along the carbon film on the core to obtain the desired 
resistance. Cutting is monitored by a computer- 
controlled bridge and is effected by rotating the properly 
chucked resistor against a diamond-impregnated wheel. 
During cutting, the bridge not only disengages the bridge 
lathe when the desired resistance is reached, but also 
senses any non-linearity indicative of chipping or thin 
spots in the coating, causing any such cores to be 
rejected automatically. The control circuits also reject 
any resistor which reaches its value before 75°% of its 
length is used, or if it fails to reach its value in its full 
available length. Helixing is performed dry and con- 
tinues until the final resistor value has been obtained, 
eliminating the hand-rubbing method of final adjustment 
previously used. The helixing-lathe bridge is slightly 
biased to compensate for machine inertia and for 
resistance changes caused by heat generated during 
grinding. These data are programmed and stored in the 
memory drum of the computer, which is also tied to a 
servo-mechanism for controlling the speed and pitch 
used for proper helixing. Helixing is accomplished in 
about 3 sec (a fraction of the time normally required), 
this being achieved by balancing the rotating mechanism 
and using a magnetic counterweight to hold the movable 
chuck assemblies against the diamond cutting wheel. 

The feedback control and self-correction of the helix 
lathe bridge are based on a statistical quality-control 
analysis of values obtained at the second inspection 
station (J), where a Wheatstone-bridge, set by the 
computer to the desired nominal resistance value of each 
resistor lot, precisely measures the resistance of the 
resistor. Off-balance voltage is digitized and is fed back 
to the computer, which then computes the desired 
correction and adjusts the setting of the helixing machine. 
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Fig. 5. View of part of the marking station. 


Fig. 6. View of the packing station. 


In this station (Fig. 4), defective resistors are automatic- 
ally rejected, and visual monitoring is also provided. 
After leaving the second inspection station, the resistor 
is fed into an encapsulating station (K), where a precured 
epoxy shell is fitted over the core and two partially cured 
epoxy pellets are inserted over each lead. Held between 
resilient-rubber chucks, the resistor moves through 
an oven for about 15 min at a curing temperature of 
over 300°F, the resilient chucks preventing trapped air 
from escaping and causing leaks in the finished resistor. 
The fully cured shell does not melt and rests on the gold 
caps of the resistor, retaining an air space along the 
resistor body to prevent organic contamination of the 
carbon film. The partially cured epoxy pellets on the 
leads soften, forming an effective seal with the shell. 
The resistors then pass through jets of cooling water to 
terminate curing of the pellets. Detection circuits in the 
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encapsulating machine reject any resistors which have 
missing shells or pellets. 

Following encapsulation, the resistor passes to a 
leak-detection station (L), where a holding-clip immerses 
it in a bath of hot water containing a wetting agent to 
prevent surface bubbles from clinging to the resistor body. 
The heat expands the air inside the capsule, and a series 
of ten photoelectric cells checks for air bubbles which 
would indicate a leak. A special device rejects im- 
properly sealed resistors as they leave the tank, the heart 
of this device being a mechanical memory tab which is 
associated with each resistor holding-clip and which 
retains the identity of any individual resistor rejected at 
any one of the leak detectors. The machine is capable 
of detecting leaks as small as 2 « 10~6 cc/sec. 

After leaving the leak-detection station, the resistor 
passes to a marking station (M), where a computer- 
controlled marking machine stamps the wattage, resist- 
ance value, production-lot number, and date on the 
encapsulated resistor. The machine (Fig. 5) uses a 
modified offset-printing technique, with the blanket roll 
and inking rolls mounted on a planetary-gear arrange- 
ment, permitting the type-head to remain stationary and 
also making it possible to add servo-drives for automatic 
type-changing. These drives, controlled by the computer, 
can set any one of 45 different code numbers with more 
than 1,500,000 permutations of code and resistance-value 
combinations. The automatic controls also provide 
blanket-roll cleaning between code changes and during 
idle periods, eliminating the possibility of the ink 
impressions drying on the blanket roll. 

The resistor then moves to the third and final inspec- 
tion station (VN). This station is a feedback control 
point which resets the preceding inspection station to 
compensate for shifts in resistance values caused by the 
heat of encapsulation. Finally, the resistor moves to a 
packing station (O), where it is pushed into a bank 
between two loading jaws. When the bank fills, an anvil 
pushes the pre-positioned resistors into a block of 
styrofoam, which passes down a hopper into a loading 
magazine. This machine (Fig. 6) is also controlled by 
the computer, which actuates servo-mechanisms to 
control the loading-platform and anvil-stroke settings 
for each of the four sizes of resistor. 





Automatic Control in Glass 


Manufacture 
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replacement without having to close down the plant. To 
facilitate fault-finding, readily accessible and well- 
planned points, where the necessary check measurements 
can be made, should be provided. It is desirable that 
defects should be automatically localized and signalled 
by pilot lamps. In the choice of control equipment, 
reliability is also the dominant factor, cost being a 
secondary consideration. 

Finally, it should be mentioned that, although the 
control devices used in the manufacture of glass have 
hitherto been almost exclusively pneumatic, the use of 
electronic controllers has started to gain ground. The 
fact that these devices possess the high degree of reliability 
required for industrial processes is partly attributable to 
the transistor. Electronic systems are particularly 
suitable wherever fast automatic control is called for. 
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Electrical Aids in Industry 


Factory Heating-1 


The space heating of factories by electrical 
means can be achieved in a variety of ways 
which will be dealt with in the next Factory 
Heating Data Sheet. 

Before deciding on any form of factory 
space heating—whether by means of elec- 
tricity or not—it is as well to have clearly 
in mind all the components of the total 
annual running cost, and not merely the 
fuel cost, of the installation. 


They are: 


(A) The cost of the fuel or the electricity, 

(B) Interest and depreciation on the capital cost 
of the installation, D E&F 

(C) Labour, C 

(D) The cost of 
running auxiliary 
plant such as 
fans and pumps, 

(E) Maintenance, 

(F) Insurance. 


In comparing fuel costs it should be borne in 
mind that electric heat is refined heat and 
has had all the fuss, bother and dirt of the 
conversion of fuel into heat taken out at the 
generating station. 


In arriving at the true figures for capital 
cost and depreciation, maintenance and in- 
surance, those connected with such items as 
boilerhouse, chimney, fuel store and access 
road should be included; labour costs should 
include such tasks as ash disposal. None of 
these items occurs when electricity is used, 
although space will be required for the 
electric boiler and storage vessels in the case 
of the type (h) following. 

Electricity provides the ideal answer to 
the requirements of the Clean Air Act, the 
impact of which has introduced an important 
new factor during the last few years. 


NO OUST 

NO FUMES 
NO SMOKE 
NO ASHES 





The following list gives the main types into 
which electric heating installations fall: 


(a) High temperature (“‘infra-red’’) overhead 
heaters operating at near red heat. 
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(b) Medium temperature panels operating at 
surface temperatures of 400° to 600°F. 


(c) Extended surface heating in the shape of 
floorwarming operating at temperatures up 
to 80°F. 


(d) Oil and water filled radiators. 
(e) Tubular heaters. 

(f) Unit heaters. 

(g) Storage block heaters. 


(h) Electric boilers and water heaters operating 
in conjunction with hot water radiators or 
panels either with or without water storage. 

All these methods of electric heating can be divided 

into two distinct classes: 

(a) Those that utilise electricity during “ off- 
peak ” hours and store the heat so generated 
for use at a later period. 


(b) Those that use electricity whenever the 
heating system is in use (i.e. direct electric 
heaters). 


The use of a heat storage system in a small 
works on a block tariff takes advantage of the 
lower tariff offered for an off-peak supply, 
and in the larger factory on a Maximum 
Demand tariff means that the heating load 





Available for Space Heating 
T 4 4 





i2pm 6am 12am 6pm i2pm 


will not incur any M.D. charge. Alterna- 
tively there may be cases where the use of 
direct electric heaters can be integrated with 
other factory loads in such a way that they 
are not used during the factory peak periods 
and will thus incur no additional Maximum 
Demand charge. 


For further information, get in touch with 
your Electricity Board or write direct to 
the Electrical Development Association, 
2 Savoy Hill, London, W.C.2. Telephone: 
TEMple Bar 9434. 


Excellent reference books on the indus- 
trial and commercial uses of electricity 
and reprints of articles and papers are 
available. An example is “ Higher Indus- 
trial Production with Electricity ” (price 
8/6 each, or 9/- post free). 

E.D.A. also have available on free loan 
in the U.K. a series of films on the indus- 
trial uses of electricity. Film and Book 
catalogues and Publications List sent on 
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The ever increasing problem of 
how best to demonstrate the basic 
principles of all gas turbines is 
readily solved by the 


& 
crkins INSTRUCTIONAL SET 


The MARS gas turbine is made 
under licence from Solar Aircraft Company, 
San Diego, California, U.S.A. 


NA 


Inherently stable in operation the 50 h.p. 
MARS gas turbine is one of the simplest 
engines ever developed. 

Arranged for easy hand starting. 

Low temperatures and stresses make it ideal 
for educational requirements. 

Fully automatic fuel control during accelera- 
tion. 

Variable speed governor plus the advantage 


For additional details please write to:— 


PERKINS GAS TURBINES LIMITED 


of air bleed permit a wider range of testing, 
investigation of turbine and compressor 
characteristics. 

Hydraulic dynamometer. 

Separate instrument console incorporates 
manometers, pyrometer and fuel flow gauge 
necessary for all performance calibration. 
Other items of equipment are available and 
in course of development. 


Subsidiary of F. Perkins Limited 
PETERBOROUGH -: ENGLAND - TELEPHONE: 5341 
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7th EUROPEAN MACHINE TOOL 
EXHIBITION 


Our issue for August 1961 included a preview of some of the equipment featured at the 7th European 


Machine Tool Exhibition, which was held in Brussels between September 3 and 12. 


In the following 


pages, details of a further selection of exhibits are given. 


Wadkin Ltd. 

Of the three machines exhibited by Wadkin Ltd., of 
Leicester, two of them served to demonstrate the out- 
standing progress made in high-speed machining 
techniques for non-ferrous metals. Thus, the Type 
L.H.R. Wadkin rotary miller is designed for the con- 
tinuous milling of light-alloy components, and is being 
installed in the production lines of the motor industry 
and in other leading engineering firms where large-scale 
production on milling operations is required. Similarly, 
the Type L.C.6 Wadkin articulated-arm router is an 
inexpensive medium-capacity machine for the high-speed 
milling of light-alloy components. This machine will 
accommodate a large proportion of the work now being 
done on the company’s Type L.C. heavy-duty machine 
and, since it is more versatile, the cost of many set-ups is 
reduced. 

The third Wadkin exhibit was their Type T.C.D.1 
positional drilling machine (Fig. 1), which has been 
specially designed for automatic operation from either 
punched tape or dial settings. The machine comprises 
an all-geared vertical drill-head unit mounted on a cross- 
rail which is, in turn, carried on twin columns, with power 
rise and fall to the cross-rail. Any number of positional 
changes can be carried out with an accuracy of +0-001 
in. The table, measuring 42 x 66 in., has a longitudinal 
travel of 60 in. and is designed to support components 





Fig. 1 
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weighing up to 5000 Ib. The drill-head unit has a No. 5 
Morse taper spindle and is suitable for drilling holes up 
to 2 in. in diameter in mild steel. Twelve spindle speeds, 
ranging from 60 to 1500 rpm, with six feeds from 0-004 
to 0-030 in./rev., are available. A special drilling head can 
be supplied to incorporate tapping and drilling, giving 
five tapping feeds and seven drilling feeds. 

As an alternative to the single-spindle, heavy-duty 
drill-head, a six-station turret can be offered, and this 
particular type of head was demonstrated on the Wadkin 
stand. The maximum drilling capacity in mild steel is 
fs in. diameter, and 3 in. in cast iron, with a maximum 
tapping capacity of $ in. Whitworth. The drill-head has 
6 in. of stroke for each of the turret positions, and pro- 
vision is made for fast-approach drilling feed and fast 
retraction for each station. The speed range of the 
turret spindle is from 116 to 3000 rpm. 


A. A. Jones & Shipman Ltd. 


Quite apart from a wide range of their small tools and 
machine-shop equipment, including ““Lamalock” surface 
plates, sine bench centres, the J. & S. air press, the J. & S.- 
Braunstone twist-drill grinder, and the Model 816 bench 
drill, A. A. Jones & Shipman Ltd., of Leicester, exhibited 
a representative selection of their grinding machines, 
including their Model 1540 “Super” surface grinder 
(developed from their well-known and established Model 
540 grinder) and their Model 1212 high-precision 
cylindrical grinding machine, which has been introduced 
to fill the demand for a hand-operated machine for 
grinding small-batch work to limits of extreme accuracy 
in toolroom or production operations. 

Also exhibited by the company was the J. & S.- 
Micromatic Model 761 vertical “‘Hydrohoner’’, which is 
made by Jones & Shipman under agreement with their 
associates, the Micromatic Hone Corporation of Detroit, 
Mich., U.S.A. This new machine (Fig. 2) has been 
specifically designed for microhoning to very close 
tolerances bores which are comparatively small in 
relation to their lengths. When using the full 15-in. 
stroke, bore diameters up to 14 in. can be microhoned. 
Larger diameters, but with shorter lengths, can also be 
accommodated. The spindle unit is housed in a 
hydraulically operated reciprocating quill. The spindle 
drive is from a 2-hp motor and provides an infinitely 
variable speed from 175 to 940 rpm, the reciprocating 
speed being infinitely variable up to 65 sfpm. A constant 
and positive rate of feed is applied by means of a “Micro- 
dial” unit, power for the feed cylinder being supplied by a 
separate hydraulic system. Initial tool expansion 
ensures that, at the start of the microhoning cycle, the 
honing stones are automatically expanded instantly to 
nominal bore size. Compensation for stone wear is 
automatic. The machine is stopped when the stones are 
completely worn down, as shown by a stone-life indicator. 
New stones must be fitted before the machine can be 
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Fig. 2 


restarted. Automatic sizing is effected by a gauge-ring 
with its internal diameter of the required size. The ring 
is actuated by the tool to terminate the microhoning cycle 
when the bore reaches the gauge-ring size, repeat dia- 
metrical accuracies being of the order of 0-0003 in. or 
less. A coolant clarifier of the paper-roll type is supplied 
to ensure that the coolant is kept free from particles of 
swarf which might mar the surface finish. 

Another interesting Jones & Shipman exhibit was 
their Model 310 cutter and tool grinder (Fig. 3) 
arranged for form-grinding by the incorporation of the 
new P.G. Series II “‘Projectorscope” and ‘‘Optidress” 
attachment. The “Projectorscope”’ is designed to use a 
tracing, instead of a graticule, for comparing the outlines 
of the wheel and workpiece, and simplifies the form- 
grinding of regular or irregular shapes by permitting 
visual control during all stages of grinding. A magnifica- 
tion of exactly x25 is obtained by means of condensers 
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and prisms, the silhouette of the workpiece being pro- 
jected onto a screen of 74-in. diameter for comparison 
with a tracing of 25 times the size of the form. This 
equipment is initially used for inspecting wheel forming 
when using the ““Optidress” attachment and subsequently 
for visual control during actual grinding. The P.G. 
“Optidress” attachment is permanently mounted on the 
head of the machine and enables wheel-forming to be 
carried out under optical control without the use of 
templates. A built-in microscope facilitates centring and 
positioning of the diamond. A graticule in the micro- 
scope carries radii in steps of 0-010 in., from 0-025 to 
0-375 in. The carrier unit is attached to a straight slide 
which gives a total movement of | in. and which can be 
set to any angle up to 180 deg. 


Landis Lund Ltd. 

Exhibits by Landis Lund Ltd., of Keighley, Yorks., 
included the Gardner 2H30-30 double-spindle disc- 
grinding machine, one of a complete range of Gardner 
disc-grinding machines. This type of machine, which 
uses special Gardner “Wire-Lokt” abrasive discs, is 
capable of grinding two surfaces parallel in one operation 
on parts that have hitherto never been considered 
suitable for disc-grinding operations. In addition, parts 
can be ground to very close tolerances and to fine 
finishes. The capacity of the particular machine exhibited 
is up to 4 in. in width, using two discs of 30-in. diameter, 
each powered by a 30-hp motor. 

Another exhibit from this company was the Landis 
Lund “Precimax” Type FB.2 double-ended precision 
fine-boring machine, which can be used in a wide range of 
fine-boring, fine-turning, facing, and other operations. 
This machine has a table area of 25 10 in., and table 


Fig. 4. 


speeds are infinitely variable between 4 and 12 ipm. 
The machine exhibited was equipped for machining an 
automobile differential housing of malleable cast iron, 
this component being loaded in an air-operated single- 
station fixture and subjected to fine-boring, facing, and 
chamfering operations on identical bores at each side of 
the component. On each bridge of the machine was a 
Landis Lund heavy-duty fine-boring head, each equipped 
with facing slides, since the operation to be performed 
required the boring bars to pass through a hole of a 
smaller diameter than the one to be machined inside the 
component. The electro-hydraulic system on_ this 
machine provides for fully automatic operating cycles, 
twelve different sequences of automatic operation being 
available. 

Other Landis Lund exhibits included, in addition to a 
5” Type DH automatic camshaft form-grinding 
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machine, a 16” Type DH automatic crankpin grinding 
machine. This latter machine (Fig. 4), which has a 
capacity of 16 in. swing by 32 or 42 in. length, has been 
American-designed specifically for the efficient grinding 
of crankshafts of all types on a rapid production basis, 
and was shown in operation grinding the crankshaft of a 
six-cylinder automobile engine. The machine, which is 
hydraulically operated, has a number of special features, 
including Landis Tool “‘Microsphere” bearings for the 
grinding-wheel spindle, telescoping slideway covers, 
automatic application of work-rests, and automatic 
sizing. The grinding-wheel feed is arranged for a quick 
approach of the wheel until it is in the cheek-grinding 
position. A reduced rate of feed is then engaged for 
grinding the cheeks, with further-reduced rates of feed 
when grinding the crankpin diameters, final sizing being 
effected by the Landis Tool “*Microfeed”’, which operates 
in conjunction with automatic sizing by means of a 
pneumatic-electric contact-gauge. Dressing of the 
grinding wheel, which is 36 in. in diameter, is carried out 
by the recently introduced Landis Lund “Truform” 
wheel-dressing attachment. This attachment is mounted 
on the grinding headstock of the machine and, in 
addition to dressing the periphery of the wheel, also 
dresses the full 90-deg. radii on each corner. The 
crank-carrying fixtures are provided with hydraulic 
clamping, and longitudinal location for the crankshaft is 
both positive and accurate. 


Kendall & Gent Ltd. 

Exhibits from Kendall & Gent Ltd., of Manchester 18, 
a member of Associated British Machine Tool Makers 
Ltd., included their plano-milling machine and their 
Model FCG.30 automatic grinding machine for face- 
milling cutters. The plano-milling machine (Fig. 5) has 
a capacity of 6 *« 6 = 20 ft and is equipped with three 
milling heads, one on the cross-slide and one on each of 
the vertical columns. 

All three heads are self-contained units, each driven 
by a 30-hp motor mounted directly on the head. Flexi- 
bility in operation is obtained by permitting each 
individual milling head to run at the speed most suitable 
for its own particular type and size of cutter, irrespective 
of the speed of any other head. In addition, the individual 
motor drive permits a short and rigid transmission, 
ideally suited to the use of both carbide and high-speed 
steel cutters. Each spindle has sixteen spindle speeds, 
from 12 to 800 rpm. Selection of the required speed is 
by a lever control and handwheel, in conjunction with a 
direct-reading indicator dial. Spindles can be adjusted 
by power traverse or hand, a micro-adjustment being 
fitted to the hand motion for accurate setting. The 
vertical milling head spindle is also provided with 
infinitely variable boring feeds, with a range from 
4 to 12 ipm. 

All three milling heads and the table traverse are 
provided with electronically controlled infinitely variable 
feeds with a range of 14 to 45 ipm. Change of feed rate 
is by a single control knob which can be operated whilst 
the machine is in operation; the feed rate in use is 
indicated on a large-diameter tachometer dial. Safety 
interlocks automatically reduce excessive traverse rates, 
thus preventing damage by careless use of the controls. 
Excessive depths of cut operate further safety cut-outs 
and virtually eliminate damage from such causes. 

Spindle retraction and incremental feed allow the 
operator to control the locking, retraction, and resetting 
of the cutter spindles from a centralized control station. 
SEPTEMBER, 
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Operation of a rotary switch unlocks and retracts the 
spindle to permit the return of the component under the 
raised cutter; further rotation of the control switch 
returns the cutter and spindle to the precise position first 
set. The spindle then re-locks automatically, ready for 
the next cut. The incremental-feed system further 
extends the usefulness of the spindle-retraction feature 
by allowing a predetermined finishing cut depth to be 
automatically applied to the spindle position. Both 
systems are so arranged that all spindles can be operated 
simultaneously or independently, as required. When 
usin:; the incremental-feed system, provision is also made 
to operate the table traverse and spindle resetting in a 
semi-automatic cycle, so as to accommodate workpieces 
requiring multiple cuts. 

The machine is fitted with electronic “steering” equip- 
ment to provide facilities for steering the cutter by 
remote control round any shape of workpiece. This 
feature permits continuous metal removal on any 
component, irrespective of its contour, with a substantial 
reduction in machining time. Steering is effected by the 
operation of a small control knob mounted on a portable 
control station. The electronic control equipment is so 
arranged that the table and milling-head traverses are 
automatically and simultaneously determined, both in 
rate and direction, by the steering movements applied 
to the control handwheel. 


Fig. 5. 


The new Model FCG.30 automatic grinding machine 
(Fig. 6) is designed for grinding the blades of inserted- 
blade face-milling cutters, either for the production of 
new tools or for regrinding existing tools after use. Both 
carbide and high-speed-steel cutters can be ground, as 
the machine incorporates an abrasive grinding wheel 
and a diamond wheel rmounted on individual spindles, 
the diamond wheel being brought into use by swivelling 
the grinding-wheel unit through 180 deg. The main 
cutting edge of the cutters can be joined to the dish edge 
by one or more chamfers or by a radius. In the latter 
case, the whole contour of the blade, including the radius, 
can be ground in a single operation. The machine can 
also be used to carry out a cylindrical grinding operation 
to rough-grind the blades by a simple rotary movement— 
an important preliminary operation on newly rebladed 
cutters. 

Automatic cycles for three different methods are 
incorporated in the machine and are selected from a 
control switch mounted on the operator’s push-button 
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Fig. 6. 


station. In each method the preset cycle of grinding 
repeats automatically until all blades in the cutter have 
been ground; after one full revolution of the cutter, the 
machine stops automatically. No dividing plates are 
necessary, since the blades themselves determine the 
required position by indexing against a flexible steel blade 
rest. The grinding spindle can be power-traversed in a 
vertical direction for height; in the horizontal plane, 
movement is either by hand traverse or by power in-feed 
increments, this latter movement serving to approach 
the grinding wheel towards the cutter. 

Particular attention has been given to the design of 
the machine to provide simple and conveniently located 
controls. Also, to facilitate setting of the cutter radius, a 
setting gauge is available which operates on the com- 
parator principle. Two dial gauges are employed, 
which are first set to zero from a setting piece of the 
required radius; the setting gauge can then be used to 
determine accurately the cutter position for producing 
the required radius. 


James Neill & Co. (Sheffield) Ltd. 

An extensive display of magnetic workholding, not 
only of equipment, but also of applications, was 
staged by James Neill and Co. (Sheffield) Ltd., of 
Sheffield 11, together with practical demonstrations of 
‘Eclipse’ hacksaw blades and other machine-shop tools. 

“‘Eclipse” magnetic chucks in the widest possible range 
of sizes were shown, from the smallest rectangular 
models to the large high-power models for milling and 
planing applications. Circular models exhibited in- 
cluded a new addition to the range of sizes offered, i.e., 
a 15-in. model. In addition, demonstrations of the 
versatility of the “Eclipse” permanent electromagnetic 
chuck were given, as well as the use of many types of 
fixtures used in conjunction with a permanent-magnet 
chuck to provide a magnetic jig. A large number of such 
applications were illustrated, typical of many of which 
have actually been made to solve a number of particular 
problems. 
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Landis Machine-Maiden Ltd. 

Among the range of equipment exhibited by Landis 
Machine-Maiden Ltd., of Hyde, Cheshire, particular 
interest attaches to their Type MB double-spindle 
threading machine. This machine (Fig. 7) has a maximum 
capacity of 14 in. for bolts and pipes when fitted with 
““Lanco” Type R tangential die-heads. Alternative types 
of heads include the 1 }-in. Type T internal-trip tangential 
die-head used for pipe and nipple work and the 14 Type S 
tangential die-head, which has a fully receding 
mechanism and can accommodate normal pipe sizes up 
to 2-in. bore. In addition, smaller sizes of head can be 
fitted to the machine, making it extremely versatile and 
capable of being economically equipped for a very wide 
range and variety of work. The die-heads are provided 
with an automatic trip mechanism which can be adjusted 
to provide varying thread lengths. The die-head can be 
closed either by the rearward movement of the saddle or 
by means of a conveniently located hand lever. 

The headstock is a totally enclosed unit driven from 
a 5-hp motor through Vee-belts to an initial helical drive, 
from which power is provided to drive both spindles by 
means of pick-off gears, giving a choice of eight spindle 
speeds. Each spindle can run at a different speed, but 
both must run in the same direction. The carriage front 
is fully adjustable in both the vertical and horizontal 
directions, permitting the work to be precisely aligned 
with the cutting tool and the die-head and resulting in 
high-quality threads and exceptionally long tool life. A 
hammer-blow handwheel effectively increases gripping 
power and reduces operator fatigue. The manual 


Fig. 7. 


carriage front can, however, be replaced by a pneumatic 
unit for increased production. An automatic or manual 
length-stop is also available to assist in the correct 
positioning of work where constant thread lengths are 
required. The carriage to which the carriage front is 
secured is of narrow-guide construction, with long 
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bearing surfaces carried well forward under the die-head 
to provide support at the point at which the thread is 
being produced. A lever traverse of 6 in. is provided with 
one stroke; as an alternative, traverse can be arranged by 
means of a handwheel, using a rack and pinion. 


Hermann Kolb Maschinenfabrik G.m.b.H. 

In addition to a representative range of their products, 
including pillar and radial drilling machines and gear- 
grinding machines, Hermann Kolb Maschinenfabrik 
G.m.b.H., of Cologne, whose U.K. agents are Stanley 
Howard Ltd., of Saltley, Birmingham 7, exhibited their 
“Opco 70” optical co-ordinate jig borer. In _ this 
machine (Fig. 8), direct measurement of co-ordinates is 
obtained without the use of any mechanical linkages, but 
by means of a mirror system and optical projection on 
illuminated screens with a magnification of x60. 


Starting from a reference position, the table and 
boring head are displaced at right-angles to each other 
in accordance with computed distances, so that any 
position in the measuring range can be set with extremely 
high precision. The capacity of the boring head, which 
is driven by a 74-hp motor, is the same for all spindle 
speeds. There are 9 spindle feeds and 24 or 36 spindle 
speeds, and the maximum drilling capacity in steel is 
about 2; in. All controls are centrally arranged and are 
within easy reach of the operator. 


B.P.S. Machinery & Spares Co. Ltd. 

Among a range of other equipment, the B.P.S. 
Machinery & Spares Co. Ltd., of London, S.W.7, ex- 
hibited the latest model of the well-known ““Whirlmatic” 
thread-whirling machine, which is a_ special-purpose 
machine developed for the quantity production of 
accurate leadscrews, elevating screws, worms, and other 
threaded components such as plastic extrusion screws. 
This machine (Fig. 9) is the latest development in the 
series of machines produced to utilize the Burgsmiiller 
thread-whirling principle, in which a number of single- 
point tools mounted in a heavy ring rotate around the 
work at a high speed, taking a rapid succession of small 
cuts. 
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The particular machine exhibited also featured a 
magnetic sensing device for automatic correction, in 
place of an optical device, as the magnetic type is less 
sensitive to random light signals. By means of this 
equipment, correction in a first-off screw can be set up 
on a board with magnetic blocks, the position being 
sensed by a reading head which transmits the necessary 
information to a motor. This motor then moves the 
leadscrew forwards or backwards to produce the 
necessary correction. Screws to very close limits can 
now be produced at high speed by this method. 


Biihler Brothers 
Representative of their range of more than twenty 
different types and sizes of diecasting machines, with 
locking capacities ranging from 5 to 1200 tons for die- 


castings weighing less than 0-2 oz to more than 65 Ib, the 
Biihler Type H-800 horizontal cold-chamber diecasting 
machine exhibited by Biihler Brothers, of Uzwil, Switzer- 
land, has a locking capacity of 800 tons and is designed 
for the production of zinc, magnesium, and aluminium 
diecastings weighing up to 28 Ib. Like all Bihler die- 
casting machines, whether of the horizontal cold-chamber 
type or of the vertical cold-chamber or hot-chamber type, 
this machine (Fig. 10) is a fully self-contained unit, 
complete with integral hydraulic equipment and toggle- 
locking mechanism and comprehensive electrical controls. 

Important features of the machine, which is powered 
by a 53-hp motor and is capable of 360 cycles per hour, 
include extremely large platens made of cast steel and an 
extra-long opening stroke which can, however, be 
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adjusted mechanically to shorten the operating cycle, 
when required. Maximum die locking, even under 
conditions of overloading, is achieved by means of a 
hydraulically operated special double-toggle mechanism, 
which can be adjusted quickly and easily to suit a given 
die height. The speed of die movement is infinitely 
variable and can be interrupted in any position by means 
of an emergency switch. Injection takes place in three 
successive phases, the speed, pressure, and length of each 
phase being adjustable independently to suit the part to be 
cast and the alloy from which it is made. The injection 
cylinder, with a maximum injection pressure of 90 tons, 
can be hydraulically adjusted to a centre position and to 
two below-centre positions and is arranged to provide 
ample space for the use of an automatic ladling unit, if 
required. The electrical control system, installed in a 
separate cabinet away from the machine, so as to elimi- 
nate the possible effects of vibration on the control gear, 
makes it possible to select nine different cycling pro- 
grammes, which can be preselected on a co-ordinate 
selector board in the control cabinet. 


Browne & Sharpe Ltd. 

In addition to their Model **A” turret drilling machine 
equipped with a 3-in. positioning table and trunnion 
fixture, Brown & Sharpe Ltd. exhibited three of their 
automatic screw machines, i.e., their Model 2G machine 
equipped with a third and fourth slide attachment, their 
Model OOC machine with a 10,000-rpm non-reversing 
spindle, and their new Model OOB machine, which 
embodies a number of special features of particular 
advantage in heavy-duty, high-speed production. 


Fig. 11. 


The Model OOB automatic screw machine (Fig. 11) 
has a spindle with a capacity of 4-in. diameter and a wide 
range of speeds from 35 to 7200 rpm, 256 two-speed 
combinations being available for a wide assortment of 


materials. Particularly advantageous in_ threading 
operations is the selection of threading-speed ratios 
available, ranging from 16:1 to 15:1. The turret 
slide has been designed to provide for additional turning 
length, a length of 1} in. being possible with a lead cam of 
5-in. diameter, or 14 in. with a cam of 5}-in. diameter. 
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Provision has also been made for accommodating larger 
turret tools. In addition, the turret slide has the desirable 
feature that indexing is possible at any point on the lead- 
cam surface, and the lead lever roll follows the cam 
throughout the indexing cycle. A push-button control 
station is located conveniently for the operator, and 
means are provided for inching the machine mechanism. 


Rank Precision Industries Ltd. 

Exhibits by the Taylor, Taylor & Hobson Division of 
Rank Precision Industries Ltd. included a comprehensive 
range of instruments for the precision measurement of 
roundness, surface flatness, squareness, and parallelism. 
Of these, the Model 2 “Talyrond” roundness-measuring 
instrument is designed to measure errors in roundness 
and concentricity on components weighing up to about 
1000 Ib, including shafts, spindles, and tubes up to 50 in. 
in length and 10 in. in diameter. Roundness errors down 
to 0-025 micron are recorded on a polar graph, with 
radial magnifications up to x 10,000. 


Fig. 12. 


Other exhibits included the Model D pantograph 
machine, which is a general-purpose engraving and light 
profiling machine with a pantograph ratio from | : I to 
16:1, and a micro-alignment telescope for the precise 
setting and checking of alignment, straightness, 
parallelism, and squareness, with which readings can be 
taken at any distance up to about 130 ft. Still another 
exhibit was the “Talymin’’ comparator, which is side- 
acting or axial in operation and which provides a 
convenient means of recording graphically the many 
small changes in shape and size associated with the 
testing of parts and the analysis of machine errors. 

Of surface-measuring instruments exhibited, the 
Model 3 “Talysurf” for inspection and standards-room 
use measures surface irregularities down to 0-025 micron. 
Measurements are recorded on inkless chart paper, with 
magnifications of from 1000 to x 50,000, according 
to the surface being measured. The latest ‘“Talysurf” 
instrument is the Model 105, which has been produced to 
fill the demand for a portable, inexpensive, and versatile 
means of measuring surface roughness. This instrument 
(Fig. 12) is suitable for a variety of inspection and work- 
shop applications and enables an inspection rate of from 
eight to ten parts per minute to be achieved easily. The 
instrument provides centre-line average readings with a 
cut-off of 0-08 mm. Four measuring ranges (in English 
or metric units) are provided, i.e., 0-0-15, 0-0-5, 0-1-5, 
and 0-5 microns. This instrument is capable of measur- 
ing the surface roughness inside a bore of about } in. 
diameter to a depth of about 11 in. 
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British Industrial Developments 


Internal Thread-Grinding Machine 


As announced by the sole selling agents in the U.K., 
the Rockwell Machine Tool Co. Ltd., of London, N.W.2, 
the new “Matrix TI 1315” internal thread-grinding 
machine, designed by the Coventry Gauge & Tool Co. 
Ltd., of Coventry, is intended for the accurate grinding 
on a quantity-production basis of a wide range of nuts 
and half-nuts of ball-track or other forms. The maximum 
workpiece diameter is 13 in., and threads up to 10 in. in 
diameter can be ground. Apart from loading and 
unloading components, the machine is fully automatic. A 
single ribbed grinding wheel, automatically diamond- 
dressed at preselected intervals, is used. Single-pass or 
multi-pass grinding can be carried out, the maximum 
number of passes being 24 and the total automatic wheel 
infeed being } in. The special diamond dressing unit is 
mounted on a swivelling cradle, so that the wheel can be 
accurately formed with the wheelhead inclined at the 
helix angle of the thread being ground. Wheel-dressing 
can be effected before or after the final grinding pass. 
Rapid withdrawal of the wheelhead to the loading and 
dressing position is pneumatically operated, as also is 
automatic compensation for wheel-dressing. 


On full nuts, the grinding action is continuous, wheel 
infeed taking place at each work-slide reversal. When 
grinding half-nuts, the wheel feeds into the stationary 
workpiece to the preset depth, the work spindle then 
revolves, and the work-slide traverses. At the end of the 
traverse, the wheel retracts clear of the work and the 
work-slide returns. To permit easy loading and unload- 
ing, the wheelhead is automatically retracted to its rear 
position when a workpiece is finish-ground. Two types 
of grinding-wheel spindles are available, i.e., belt-driven 
or high-frequency. The former, which is driven by a 
5-hp motor, has speeds of 15,000 and 18,000 rpm, while 
the latter has infinitely variable speeds from 12,500 to 
40,000 rpm. The maximum grinding-wheel diameter is 
3 in. A swivelling movement is provided for the wheel- 
head unit to permit right- and left-hand threads with 
helix angles up to 15 deg. to be ground. The normal 
maximum thread length ground is 5 in., but this can be 
increased to 7 in. with a special wheelhead design, 
although this limits the maximum helix angle to 10 deg. 

The workhead is driven by a 14/3-hp motor, providing 
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7 spindle speeds. The pitch of the thread ground is 
determined by interchangeable leader bars and nuts, the 
same bars and nuts being used for right- and left-hand 
threads of identical pitch. The workhead is mounted on 
a sub-slide and can be positioned longitudinally relative 
to the grinding wheel, facilitating the grinding of short 
threads in long components. The maximum distance 
from spindle nose to grinding-wheel centre is 154 in. 
The workhead spindle, which has a 2-in. bore, can be 
indexed for 2, 3, 4, 5, and 6-start threads. An adjust- 
ment to control parallelism is provided, as also is 
a side-cut control for aligning a pre-roughed thread 
with the grinding wheel. Coolant is delivered through 
the workhead spindle and also externally to the grinding 
wheel. A delivery pipe is also provided at the wheel- 
dressing position. 


Fully Automatic High-Frequency 
Machine for Welding Plastics 


Of compact design and consisting basically of a press 
and a generator, the new “Acme” Model No. 200 fully 
automatic high-frequency welding machine for plastics, 
announced by H. F. Industrial Services Ltd., of London, 
N.22, has a power rating of 6 kW, and a standard platen 
size of 24 in. between the press guides and 30 in. in the 
direction of traverse, though other sizes can be supplied 
to special order. The machine is capable of handling 
P.V.C. materials in thicknesses of from 0-004 in. 
upwards. A contributory factor to the high production 
rate of this machine is the use of very high frequencies, 
which also result in the elimination of flash. The high- 
frequency generator is a development of the company’s 
original cavity type, while the welding electrodes and 
oscillator valve are water-cooled. Stabilized metal 
rectifiers are used, and these, like the use of a water- 
cooled oscillator valve, are conducive to considerable 
economy insofar as replacement costs are concerned. 

The transfer mechanism is electrically driven and is 
fully interlocked with the press and the high-frequency 
generator. Separate timers are incorporated for the weld 
and dwell cycles. The length of traverse is adjustable 
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between 6 and 30 in., and repetitive accuracy of transfer 
is stated to be exceptionally high. A three-up reel is 
included as standard and is built in as an integral part of 
the machine. Reels up to 24 in. in width and 11 in. in 
diameter (or two reels of 15 in. diameter) can be accom- 
modated, and replenishment of a roll can be carried out in 
less than 90 sec. Control is extremely simple, a three- 
position and “off” switch providing for operation of the 
press only, for transfer only, and for continuous auto- 
matic operation. Inching down of the electrode by 
means of a push-button is also provided, thus making 
mounting and levelling of large electrodes, as well as 
last-minute checking and positioning of the articles to be 
welded, a simple matter. The maximum press stroke of 
6 in. is adjustable to minimize the time cycle, but full 
opening can be achieved by pressing an overriding push- 
button. Operation of an emergency button during any 
part of a cycle instantaneously removes the high- 
frequency power, fully opens the press, and stops the 
transfer mechanism. 

An interesting feature of the machine is that welded 
articles are not separated from the barrier until they are 
““frozen”’ in their flat form, thus ensuring reliable stripping 
of the finished product, irrespective of whether it is of 
thin or thick material. In addition, freedom from 
snarling up around the stripping rollers or blades, as well 
as improved finish of the welded edge, is achieved. 


Semi-Automatic Tyre-Valve 
Inserting Machine 


Stated to be the first of its kind, a new semi-automatic 
tyre-valve inserting machine, supplied to Standard- 
Triumph International Ltd., of Coventry, by The Hymatic 
Engineering Co. Ltd., of Redditch, Worcs., automatically 
selects the correct type of tyre valve to be inserted and 
then feeds it to the loading position. Operation of a 
foot-valve causes the appropriate valve to fall into the 
loading position, a loading arm picking up the valve, 
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passing it through a pair of soaping brushes, and inserting 
it into the wheel. 

The machine will insert valves of 4 and in. sizes, 
which are placed separately into two bowl feeders on top 
of the machine. After automatic sorting and orientation, 
the valves are fed into separate single tracks before 
finishing up at two escapements. When a wheel is loaded 
on the inclined table at the front of the machine (shown 
in the illustration with the guards removed), it is turned 
radially until a spring-loaded plunger engages in the 
valve aperture. The depth to which the plunger sinks 
engages the appropriate escapement and allows a valve 
to be fed down to a pair of spring-loaded clamps. When 
the correct valve is in the clamp, the foot-valve is 
operated, causing the hinged loading arm, carrying a 
probe, to swing over radially. The arm engages the 
valve on the end of the probe and opens the clamps, thus 
leaving the valve sticking to the end of the probe. At the 
same time, the valve is lubricated between two soapy 
brushes and then the arm continues its downward path 
to insert the valve into the valve aperture, after first 
contacting the end of the valve-selection plunger. 

When the foot-valve is released, the arm swings back 
and the machine is ready for operating again. As a 
safeguard in case of the possible stoppage or interruption 
of the cycle, a special reset button is fitted to the machine. 
This button will swing the arm clear, close the clamps, 
and make the equipment ready to start another cycle. A 
tank at the rear of the machine is filled with soaping 
solution for lubricating the valves, the supply to the 
brushes being regulated by a metering valve fitted to the 
underside of the tank. A certain amount of this solution 
passes through the brushes, and this is collected in a 
cylindrical tank fitted below the loading table. 


Ultrasonic Sensing and Switching 
System 


A new non-contact sensing and switching system, 
using an ultrasonic sound beam (38 kes), is now available 
from Westool Ltd., of St. Helen’s Auckland, Co. 
Durham. The system, designated ““Westool Sonac”’, is 
produced by Westool under licence from the Delavan 
Manufacturing Company, of West Des Moines, Iowa, 
and is expected to have a wide application in industry for 
automatic counting, package routing, level control, 
positioning, sorting, and numerous other control opera- 
tions. The system can be used to detect solids or liquids, 
opaque or transparent objects, metallic and non-metallic 
materials, including fibres, cloth, and paper, or, in fact, 
any material that can cause a substantial change in the 
sound path. In addition, the beam can be arranged to 
be several feet in width or to work through holes down 
to about 0-03 in. in diameter. 

The system consists of three major parts, i.e., a con- 
trol unit containing a transistorized amplifier, a plug-in 
output relay, and a power supply, and two hermetically 
sealed acoustic sensors. These two matched sensors 
convert electrical energy to ultrasonic energy and vice 
versa, one sensor acting as a transmitter and the other 
as a receiver. Electrical energy from the control energy 
is converted to ultrasonic energy by one sensor, which 
emits a continuous ultrasonic beam, while the second 
sensor receives the beam and converts the ultrasonic 
waves to electrical energy which is, in turn, sent back 
to the control unit, thus providing circulation around a 
closed loop. The ultrasonic beams will follow almost 
any path, provided that nothing is directly in front of 
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them. Consequently, the units can be remotely located 
and the ultrasonic beam conveyed to the work areas, 
even around corners, with flexible tubing. 

Special sensors are available for converting the sound 
waves down to a small area of transmission through 
flexible rubber hose or metallic pipe to reach areas too 
confined for the general-purpose sensor installation. In 
addition, special focalizer sensors are available for pro- 
ducing beams of a very narrow angle and for receiving 
sound energy from a very narrow angle. 

The system can be used in two ways, i.e., using a 
direct-path beam and a reflective-path beam. In the 
direct-path method, an obstruction between the sensors 
breaks the acoustic path, thereby de-energizing the output 
relay, which operates the desired external function, such 
as a light, buzzer, or switch. Although ultrasonic 
waves are transmitted from one sensor to the other 
sensor at an angle of approximately 50 deg., an object 
large enough to cover the active area of the second sensor 
(l-in. diameter) will break the beam for short path 
lengths. The direct-path method can also be used to 


sense the removal of an object from the beam. With 
the object obstructing the beam, the output relay is 
de-energized. When the object is removed, the acoustic 
path is completed, energizing the relay. 


In the reflective-path method, the sensors are 
arranged to provide a reflective beam, which can also 
be used in two ways, i.e., with the relay energized to 
sense objects, or with the relay de-energized to sense 
the removal of objects from the beam. In this method, 
the sound waves emitted from one sensor are reflected 
from an object to the second sensor to provide the 
acoustic path. When the object is removed from the 
path, the relay is de-energized. Conversely, when 
objects establish a path, the relay is energized. The 
reflection method is particularly advantageous for 
counting or sensing small objects. 


Pneumatic Ratio Totalizer Relay 


When one or more flow-signal transmitters and a 
pressure transmitter are employed in a control system, 
it is necessary to use One Or more pneumatic relays in 
which the various signals can be combined to produce the 
final action signal for the variable under control. A new 
ratio totalizer relay, introduced by Hagan Controls Ltd., 
of London, S.W.1, has been specially designed for this 
purpose, and is stated to be exceptionally sensitive and 
versatile. In its standard form, the relay can perform 
simple addition, subtraction, comparison, multiplication, 
division, and averaging of two input signals. Further- 
more, it can provide control action with or without 
SEPTEMBER, 


1961 Volume 22, No. 9 


integral (reset) action, derivative (rate) control action, or, 
when used in pairs, can select the higher or lower of two 
input pressures. 

The relay, which is extremely accurate and reliable, 
essentially consists of three input or receiving chambers 
containing sensitive diaphragms, and a fourth trans- 
mitting chamber containing a pilot valve and diaphragm. 
The four chambers are mounted in oppposing pairs, 
interconnected by a balance beam carried on a thin 
sheet-steel fulcrum whose position is adjustable over 
wide limits. The output from the relay equals the alge- 
braic sum of the moments of the three input-pressure 
signals. When fitted with a spring barrel, the relay can 
also provide proportional control against a fixed set 
point, with or without reset action, can reverse an input 
loading pressure, can split an input into two ranges, can 
convert one signal range to another range, or can provide 
pneumatic toggle-switching action. The fitting of 
bellows elements in place of diaphragms in the input 
chambers increases the pressure range that the relay can 
accept and the range of its multiplication and division 
capabilities. 


Self-Contained Firedamp Detector 


Measuring only 8} =< 3 = 2 in. approximately and 
weighing less than 3 Ib, the new M.S.A. general-purpose 
methanometer, announced by the Mine Safety Appliance 
Co. Ltd., of Glasgow, is an accurate, robust, and compact 
self-contained, non-automatic mine-firedamp detector 
with a range of from 0 to 5% methane. The instrument 
is extremely easy to operate, all that is required being to 
depress a button on the front of the stainless-steel case 
while a sample of the air to be tested is passed through 
the methanometer by means of a rubber aspirator bulb. 

The filaments used are very stable and are of a type 
developed by the Safety in Mines Research Establishment. 
Because filament life is extremely long, no provision for 
replacement has been made. The flow system and elec- 
trical circuit, with the exception of the calibration 
resistance, are encapsulated in an epoxy resin contained 
in a nylon moulding, another nylon moulding forming 
the battery container. The indicating meter, which is 
protected by an armoured-glass window, is separately 
mounted on rubber. The instrument is powered by two 
mercury cells, enabling at least 6000 tests to be made with 
one set of batteries under normal working conditions. 
The state of the batteries can be checked at any time by 
depressing the meter button and closing a microswitch 
located in a recess at the back of the case. Should the 
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resulting meter reading fail to register a predetermined 
level, it is a sign that the batteries should be replaced. 
The instrument is self-zeroing and self-compensating for 
changes in battery voltage over the operating range. 
Normal changes in atmospheric pressure, temperature, 
or humidity have no effect on the accuracy of the 
readings. Special provision has been made for using the 
instrument with a sampling probe, an accessory designed 
for obtaining samples from roof level in high roadways or 
other inaccessible places. 


Miniaturized Pneumatic Rotary 
Actuator 


As announced by NSF Ltd., of London, W.C.1, the 
licensees of Ledex Inc., of Canton, Ohio, U.S.A., the 
Series 50 pneumatic rotary actuator is a miniature 
medium-speed unit which makes it possible to control 
economically a variety of machine tools and operations, 
including valves, clamping devices, indexing, and 
conveyor-belt gating. Weighing about 8 oz, and measur- 
ing about 2 in. in length by 14 in. in diameter, the Series 
50 actuator has a high torque output for its size, providing 
a torque output of 6°5 lb-in. for a maximum operating 
air pressure of 120 psi and a 90-deg. ouiput-shaft rotation. 
A range of other sizes, developing torques between 1-35 
and 94 lb-in., will be available shortly. 


The actuator operates on the principle of the conver- 
sion of linear movement to rotary movement through a 
system of balls running in suitably inclined races. The 
integral rotary shaft, i.e., the driven member, can be 
directly coupled to the load, thus dispensing with costly 
linkages. Torque is uniform throughout the rotary 
stroke, no compensation being necessary. Speed is 
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dependent on load, the normal actuating time of the 
Series 50 unit without load and at 120 psi being from 30 
to 40 milliseconds for completion of the 90-deg. stroke. 
The air displacement of the actuator is only 0-16 cu. in., 
and the piston stroke is 0-78 in. 

Safety in operation is ensured, owing to enclosure 
of all working parts, which mainly consist of the short- 
stroke piston and the integral rotor plate and output 
shaft. Shaft seals are not employed, so that there is little 
to deteriorate or wear, while special air-lines are un- 
necessary, as the unit is self-lubricating. Also, over- 
heating cannot occur, so that the actuator can remain 
indefinitely in the fully operating position. 


Plant for Coating Quartz Crystals 


Ease of operation and control are the essential 
features of a new plant designed by N.G.N. Electrical 
Ltd., of Accrington, Lancs., for the rapid coating of 
quartz crystals during the final frequency-fixing operation. 
For mobility, the plant is mounted on castors and is 
fixed rigidly in position when in use by means of speedily 
operated screw-jacks. 





The crystals are mounted in twin chambers closed by 
stainless-steel covers, each being pumped alternately to an 
indicated vacuum of less than 0-5 micron of mercury. 
This operation is completed in less than 15 sec by a 
combination of rotary and diffusion vacuum pumps 
operated by a four-position control switch. A detachable 
ring for mounting the crystal holders and filaments is 
provided in each chamber. A further four-position 
rotary switch controls pumping, air admittance, and 
evaporating filament supply to the chambers. The 
controls are arranged so that each chamber can be 
operated alternately by simply turning the switch through 
90 deg. The remaining two positions on the switch 
enable both chambers to be pumped together or isolated 
under vacuum during shut-down or rest periods. 

Low-capacity lead-through electrodes are provided 
in each chamber to connect the crystal and the frequency- 
checking apparatus. Heavy-duty electrodes carry the 
evaporating filament supply into the vacuum chambers. 
The four-position switch is fitted with spare contacts to 
enable the user to install the desired method of 
evaporation control. 
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2200-Ton Cold-Chamber Diecasting 
Machine 


As announced by the British agents, Alexander 
Cardew Limited, of London, S.W.1, a new 2200-ton 
cold-chamber diecasting machine, made by Triulzi, is the 
largest of its kind in the world. The machine was re- 
cently shown in operation at the company’s works in 
Milan, involving the production of aluminium-alloy 
cylinder-blocks for the Russian 24-litre “Volga” car. 
Each casting weighed about 48 lb gross, with slug and 
runners, and about 40 Ib nett after trimming. The 
special die weighed about 14 tons and was operated at a 
temperature of 230° C in the middle of the cavity. 
Now that these tests have been completed, the machine 
is being shipped, complete with die, to Russia. 

The minimum cycle recorded during these tests was 
approximately 4 min, with an actual cooling time of 
35 sec. However, a great deal of time was spent in 
ensuring thorough lubrication of the die and, when the 
die is run in, the Russians are satisfied that they can 
obtain 20 castings per hour from the machine, using 
only three operators, i.e., one for normal running of 
the machine, one for removing the casting from the 
transfer system, and one for looking after the “Doso- 
matic” automatic ladling furnace. Two further machines 
of this type are scheduled for delivery to the Volga 
factory in Russia. In this connection, it should be 
noted that the blocks produced during these tests were 
for a four-cylinder engine. As, however, the machine 
has adequate capacity for producing larger castings, 
plans for producing V-8 cylinder-blocks on the same 
machine are already under way. 


The platens of the machine are approximately 6 ft 


square, with 51 in. between tie-bars. The die opening 
stroke is about 5 ft. The machine cycle is automatically 
controlled from clamping to transfer of the casting, 
including dosing of the metal into the cold chamber, 
core movement, and injection. The actual transfer 
mechanism consists of a fabricated frame, pivoting on 
the outer edge of the die opposite to the machine operator. 
The mechanism is driven by a rack and pinion to come 
into position just below the cavity on the moving piston, 
so that the ejectors push the casting out onto the frame. 
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The rack-and-pinion mechanism then swings the casting 
clear of the die. 

The locking system consists of four radially positioned 
wedges, locking into an annular ring around the main 
column at the end of the clamping stroke. This is 
followed by pressurization of a ram with a very small 
stroke (less than 1 in.) at the front of the main column. 
As the main column is moved forward by jack-rams, 
the system is highly conservative in water requirements. 
The injection pressure is infinitely variable between 
80 and 170 tons, and the injection capacity is over 
100 Ib of aluminium alloy. 

The “‘Dosomatic” ladling furnace is a unit com- 
prising a furnace and an automatic dosing device specially 
designed for use with cold-chamber machines, so as to 
enable automatic cycling to be obtained. To ensure 
perfect dosing, the quantity to be ejected each time can 
be accurately preset, ejection of molten material and its 
loading into the sleeve being effected either manually by 
a push-button, or automatically. To avoid any oxida- 
tion of the molten material, an inert atmosphere is 
maintained inside the dosing device. 


Cold-immersion Paint Stripper 


A powerful cold-immersion paint stripper, capable of 
removing rapidly even the most adherent paint films, 
including stoved epoxy-resin, acrylic, alkyd, amino, and 
polyurethane enamels, merely by cold-dipping, followed 
by hosing and plunge-rinsing or brushing off, has been 
developed by Grant & West Ltd., of Guildford, Surrey. 
Designated ““Chemiclene No. 415”, the stripper can be 
used in an ordinary mild-steel tank and is supplied with 
its own inhibited anti-corrosive water seal to prevent 
evaporation. Although it contains strong solvents and 
is mildly acidic, so that operators should wear protective 
clothing and eye and face shields, it is stated to be much 
safer to use than many other paint strippers. A special 
grade of stripper is available which does not leave any 
residual smell on the metal treated. 

In operation, the components to be treated are 
submerged completely in the stripper below the sealing 
layer and are then withdrawn slowly to effect drainage 
and thereby to reduce drag-out loss of the solvents before 
passing through the water seal. The water seal is 
maintained at about 10% of the total depth of liquid in 
the tank and can be topped up simply by the addition of 
clean cold water to which has been added about 1% of 
the No. 415 inhibitor. 


Electronic Bend-Angle 
Selection Equipment 


Stated to speed up production and to afford consider- 
able savings in the costs of short-run bending operations, 
a new electronic bend-angle selector, designated ““Dial-A- 
Bend”, has been developed by the Pines Engineering Co., 
Inc., of Aurora, Illinois. With this equipment, an 
untrained operator can programme bend angles from 
blueprint specifications or records from previous set-ups. 
Correction factors, including springback, are accommo- 
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dated by setting special compensator dials, each bend 
angle then being “‘dialled’’ in the normal programming 
sequence on individual angle dials on a panel. Up to ten 
different angles can be programmed on rotary bending 
machines, and up to fifteen angles on bending presses. 

The equipment operates on the principle of matching 
electrical impulses from signal potentiometers, which can 
easily and quickly be set to produce the required degree 
of bend. When a swinging arm rotates to the proper 
angle, the control matches the angle-dial setting, and the 
bending arm is stopped, terminating the bend. Each 
angle dial is equipped with a three-digit micro-dial 
graduated to tenths of a degree to provide maximum 
precision in bend-angle settings. The two compensator 
dials in the panel provide for dialling the necessary 
overbend to allow for springback and other factors 
influencing the bend angle. One of these dials applies a 
constant degree of overbend to all preset angles, while 
the other dial adds a percentage of overbend to each 
angle to ensure workpiece accuracy. Each of the angle 
dials is arranged with an “off/on” toggle-switch and 
indicator light. This switch must be in the “on” position 
to include the bend in the sequence, thus permitting 
advance programming of more than one job by switching 
on only the dials desired for the specific sequence. 


Continuous Electronic Weigher 


for Conveyor Belts 

The Craven continuous electronic weigher, an- 
nounced by Craven Electronics Ltd., of Bingley, Yorks., 
automatically weighs and records the weight of material 
on a conveyor belt, presenting the information on a 
counter in units of weight to suit any requirements. The 
unit is accurate to within 0-5%, even with belts that 
are badly loaded and out of track, and inaccuracies due 
to friction cannot arise, as there are no wearing parts. 
The unit can easily be fitted to belt conveyors of any make 
or type and occupies virtually no extra space on the 
conveyor. Headrocm is not restricted in any way, and 
errors due to spillage are completely eliminated. All 
external circuits operate on low voltage, and arrange- 
ments can readily be made for remote instrumentation. 

The equipment comprises three basic units, i.e., a 
weighing section, a tachometer generator, and an inte- 
grating and totalizing unit. The weighing section 
(illustrated) consists of two cantilever arms, positioned 
one on either side of the conveyor. These arms carry a 
weigh-idler at one end and are attached at the other end 
to the side frames, which, in turn, are bolted to the 
conveyor stringers. Any material on the conveyor belt 
SEPTEMBER, 


1961 Volume 22, No. 9 


deflects the arms in proportion to weight, and this 
deflection is transmitted to the armatures of differential 
transformers which produce a small alternating voltage 
whose amplitude varies linearly with the deflection, i.e., 
with the weight of material on the conveyor belt. 

The function of the tachometer generator, which is 
driven from the underside of the top belt, is to produce 
the energizing current for the weighing transducers, the 
weight and belt speed being multiplied to produce a 
resultant flow-rate signal. The transducers are adjusted 
to give zero signals when the conveyor belt is running 
empty. 

In the integrating and totalizing unit, the signal from 
the weighing section is amplified and supplied to an 
integrator motor, linear and stable amplification being 
achieved by negative feedback. The integrator motor 
incorporates a disc which rotates at a speed directly 
proportional to the signal and therefore proportional to 
the instantaneous deflection of the weigh-idler section 
and the belt speed. The integrator motor produces 
pulses whenever the disc rotates, e.g., when material is 
passing over the conveyor, this being accomplished by 
means of light passing through holes in the disc and 


striking a photoelectric cell. A given weight is therefore 
made to produce a definite number of pulses in a given 
time. A printing counter is actuated by the pulses from 
the integrator motor and records the flow rate of the 
material over the conveyor. Printing facilities are 
available on a tear-off paper strip, and the standard 
counter will give a maximum reading of 999,999. A 
low-level cut-out is incorporated to eliminate counting 
pulses in cases where there is any variation in the weight 
of the empty belt. 


Miniature Noiseless Oil-filled 


Synchronous Timer Motors 

Stated to provide an entirely new concept in the design 
of synchronous timer motors, a new motor developed by 
Lake City, Inc., of Crystal Lake, Illinois, a subsidiary 
of the Controls Company of America, features a special 
method of sealing all moving parts in oil. Complete 
sealing is effected by a specially designed spring-loaded 
packing gland which prevents the oil from worming out 
of the housing when the motor is operating. The key 
element of the packing gland is a neoprene “O” ring, 
which is held under constant pressure by a spring, thus 
sealing in the oil effectively. 

Measuring only 1 # in. in diameter, the new timer 
motor is one of the smallest ever developed, and is 
expected to have a wide range of applications in industrial 
automation control systems, computers, office equipment, 
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THE MONEY THAT MANAGEMENTS SAVE THROUGH MOBIL ECONOMY SERVICE 


More than 
£5,000 


saved in 
a year at 
Reckitt «& 
Sons Ltd 


RECKITT AND SONS LTD of Hull, asked Mobil to suggest improvements in the maintenance 
and lubrication systems at four of their factories. Mobil advised using a card index 
system to ensure regular and correct lubrication, reducing the number of oils stocked, 
reclamation of used oil, and several other schemes of preventive maintenance and 
purchasing rationalisation. 

In one year, after applying Mobil’s recommendations, Reckitt made a direct saving of 
over £3,000. A further immediate saving of over £900 is probable 

World-wide experience of industrial lubrication has been built up by the Mobil Organisation 
over 90 years. The Reckitt case is one of hundreds in which the recommendations of 
the Mobil Economy Service have successfully cut lubrication and maintenance costs. 
Specialist knowledge methodically applied is the value of the Mobil Economy Service. The 
total lubrication requirements of a business and the minimum number of lubricants 
in the smallest quantities it needs must be assessed. And everyone concerned must 
know how to achieve the best lubrication results 


with the greatest economy of labour. These are 
tasks undertaken by the Mobil Economy Service [Mobil | 
—and the big savings resulting from its recom- 


mendations are a measure of its success. ECONOMY, SERVICE 
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home appliances, and military control devices. In 
addition to the virtually complete elimination of wear on 
moving parts and the consequent assurance of almost 
unlimited continuous operation, the special mineral-oil 
lubricant used in the motor housing renders the motor 
completely silent. Other components of the motor, also 
submerged in the oil, include the variable pole arm, which 
provides starting reliability when the rotor poles are 
stopped at dead centre, and a magnetic directional 
device which maintains proper rotation of the gear 
when the motor is energized. 


Simple System for Monitoring the Final 
Stages of Machining Operations 


Designed to cater for the need for a simple and inex- 
pensive method of monitoring and clearly indicating the 
final stages of machining operations, the “*Micro-Guide” 
system announced by Paramatic Development Ltd., of 
Derby, enables repetition work to be carried out on 
many types of machines at higher speeds and with 
closer precision by semi-skilled operators. The system 
is applicable to a wide range of operations involving 
continuous repetition or comparisons to fine limits, and 
can easily be adapted to such applications as selective 
sizing and grading to fine limits, to the continuous 
monitoring of fully automatic machining processes, to 
repetition centre-lathe work, and to the accurate posi- 
tioning of work in jigs and fixtures. In addition, it 
enables old machines to be employed on close-tolerance 
work normally beyond their capacity. 

The complete installation for each machine essentially 
comprises an indicator panel and either one or two 
special micro-heads with their associated connecting 
leads. The micro-head (shown on the right of the 
illustration) is a compact sealed unit just over 4 in. in 
length, with a gauge-lever projecting from one end and a 
connecting cable from the other end. The micro-head 
magnifies the slightest movement of the gauge-lever and 
then selectively causes appropriate lights to appear on 
the indicator panel. As can be seen from the illustration, 
the panel has seven indicating windows arranged ver- 
tically, the illumination of each in turn representing pre- 
determined stages in the finish of a machining operation. 
Thus, with a normal setting, full rough cuts can be taken 
until illumination of the green window at the bottom 
of the panel indicates arrival to within 0-025 in. of the 
final true size, this window remaining illuminated during 
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the advance towards 0-005 in. from the final size. At 
this stage, successive advances of each 0-001 in. are 
indicated by the illumination in turn of the four amber 
windows above the green window, until the true size 
appears in the next (red) window. An overrun of 
0-001 in. beyond this true size causes a blue window 
above the red window to be illuminated and, at the 
same time, an audible warning is operated, emphasising 
that the work has proceeded too far. If desired, the 
unit can be arranged to cater for still finer limits. 


A typical example of the application of this system 
is its use in a turret lathe, in which a micro-head is 
fitted to the machine in such a position that the normal 
six preset stops automatically engage the micro-head 
lever, instead of the fixed back-stop. With these stops 
slackened off, each particular machining operation is 
carried out to the required dimension and, with the tool 
left in the position of the final cut, the appropriate stop 
is adjusted onto the lever until the red light appears, 
after which it is locked. When all the machining opera- 
tions have been dealt with in this way, the workpiece 
can be reproduced by a semi-skilled operator, who 
merely watches the lights. Another micro-head plugged 
into the same indicator panel can be placed on the 
cross-slide for actuation at predetermined forward or 
backward positions, so that ali machining operations 
can be monitored. 


Centrifuge for Separating, Cutting, 
Processing, and Tempering Oils 


Claimed to be considerably cheaper than any existing 
equivalent type, the new Model 3C oil-separating centri- 
fuge announced by R. Cruickshank Ltd., of Birmingham 
1, is designed to separate rapidly and efficiently cutting 
oils from machined swarf and processing and tempering 
oils from components, the oil being saved for immediate 
re-use. In addition, the machine is of compact dimen- 
sions, measuring only 28 x 34 x 40 in. high, and can 
be operated by entirely unskilled personnel. 

In operation, the swarf or other material is loaded 
into a perforated metal basket which is then placed on 
a drive-dog in the base of the machine. As soon as the 
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Fit 
Wild-Barfield 
furnaces 
into your 
production 
line 


A Wild-Barfield furnace will bring immediate advantages. It 
speeds up production and helps to cut costs by eliminating 
delays and wasteful handling. Built to the highest standards 
of workmanship, these furnaces offer consistent results and 
minimum maintenance. The Wild-Barfield Research 
Department is available at all times to advise you on your 


heat-treatment problems. 


Continuous and batch type furnaces for : 


NORMALISING 
HARDENING 
TEMPERING 

GAS CARBURISING 
CARBONITRIDING 
BRIGHT ANNEALING 


etc. oe tet e ee eepetaeee fe | 





ELECTRIC FURNACES 
FOR ALL HEAT-TREATMENT PURPOSES 





WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 26091 (8 lines) 
w_a6? 
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spring-loaded lid is closed, the basket rotates at a speed 
of 420 rpm, the resulting centrifugal force displacing the 
surplus oil. At the same time, an electrical heating 
element follows up with hot air to reduce the viscosity 
of the remaining oil on the swarf or components, the 
hot air being blown into the basket by an impeller. 
This double action ensures that the maximum possible 
amount of oil is reclaimed. The total time taken to 
separate the oil, filter it through a sieve, and pass it into 
a container ready for immediate re-use is only from 
2 to 3 min. To ensure complete safety in Operation 
the machine cannot be operated unless the lid is closed, 
and an electromagnetic brake stops all rotational 
movement as soon as the lid is lifted even a fraction of 
an inch. A special plunger button is also incorporated 
to override any other action in case of emergency. 


Low-Differential-Pressure 
Transducers for High Line Pressures 


Designed for the measurement of small bidirectional 
differential pressures at high line pressures, and par- 
ticularly suitable for orifice-plate flowmeter applications, 
the new Type 4-351 strain-gauge pressure transducer 
introduced by the Transducer Division of the Consoli- 
dated Electrodynamics Corporation, of Pasadena, Cal., a 
subsidiary of the Bell & Howell Co., combines high 
performance characteristics with small size. Measuring 
only 2} in. in diameter by 2# in. in length, the transducer 
has a line-pressure rating of 5000 psi with less than 1% 
full-range shift from zero to 5000 psi, and can withstand 
8000 psi without damage. The differential-pressure 
range is from +15 psi to +100 psi, and the unit will not 
deviate from specifications after the application of a 
differential pressure up to ten times the rated pressure. 

The combined effects of linearity and hysteresis do 
not exceed 0-75%, of the full-range output. The operable 
temperature range is from —70°F to +300°F, and the 
compensated temperature range is from —65°F to 
+250°F, with a thermal sensitivity and zero shift over 
the compensated temperature range within 0-01% of the 
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full range per °F. The transducer is constructed in such 
a way that both active and reference pressure-ports can 
tolerate fluids compatible with Type-347 stainless steel. 


Spreader Nozzle for Metal-Spraying 
Pistols 


The use of metal-spraying pistols having a high 
throughput of metal creates new problems in spraying 
techniques. Indeed, pistols now available are capable 
of spraying zinc at the rate of 60 lb per hour and more, 
and aluminium at equivalent coverage rates, and it is of 
great importance with such high rates of delivery that 
the metal is applied with the utmost economy. For 
this reason, an auxiliary spreader nozzle has been 
produced by Metallisation Ltd., of Dudley, Worcs., for 
attachment to their Mark 33 metal-spraying pistol, and 
is capable of spreading the spray stream from a wire 
of # in. diameter to an effective width of 3 in. at normal 
spraying distances. 

Considered to represent a major step in the advance- 
ment of the use of pistols of higher output, the nozzle 
has been subjected to extended tests and has proved to 
be of definite advantage when coating large surface 
areas. The attachment adds very little weight to the 
pistol and can be fitted in a few minutes. A special 
feature is that it can be switched on and off independently 
of the pistol, this being effected by means of a small tap 
located at the base of the pistol. 





The Present Status of Fuel Cells 
and Batteries 


(Concluded from page 79) 


solutions to ferric sulphate and hydrogen. The electro- 
chemical cell has a hydrogen anode and a ferric sulphate 
cathode. Another system uses alpha-decay polonium-210 
to decompose water into hydrogen and hydrogen 
peroxide, which is then catalytically decomposed into 
water and oxygen. The electrochemical cell in this case 
would be a hydrogen-oxygen cell. 


Conclusions 


Insofar as the present status of fuel cells and batteries 
is concerned, it is concluded that the use of electro- 
chemical cells as efficient energy sources is limited to 
primary cells. With the possible exception of the 
hydrogen-oxygen system, fuel cells still require consider- 
able development before they are ready for use as energy 
sources. The use of electrochemical cells as secondary 
power sources is limited to the well-known secondary 
battery. 
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JOHN BULL RUBBER CO. LTO. (Mechanical Products Division) LEICESTER 
TELEPHONE: 36531 





f t ea Electromagnetic Multiple Disc Clutches 
or S op eee have proved their efficiency and reliability 
, nal on a wide variety of machines. Time loss is 
— uo J minimised during changeover stops. Work 
20 eee wh . a spindle speed can be varied over a wide range 
. at constant power. Ratios of feed-drive speed 
to rapid-motion speed in excess of 1:50 are 
easily obtained. 

These Clutches facilitate special production 
such as automatic machining of a wide 

variety of work-pieces. 


These advantages mean much to the user 
Unit unaffected by oil. 
No adjustment required at any time. 


Electromagnetic ¢ . : . | : ~ Small dimensions at high torques. 


Low energy consumption through efficient 


Multiple DRG "Ip ay 3 flux utilization. 


For torque transmission over very wide 


: ’ range. 
C | ‘i ¢ iS x 4 3 Our Electromagnetic Multiple Disc Clutches are 


available in various designs 


cut non-productive time 
to a minimum 


FARADAY WORKS - GT WEST ROAD - BRENTFORD - MIDDLESEX 


Telephone: ISLeworth 2311 - Telegrams: Siemensdyn Brentford, Hounsiow ~- Telex No. 25337 


Smee s $100 


SURFACE GRINDER = “ATHENA” -Mod.V 1000 





Hydraulic Rapid 
movement displacement 
of the head 


TECHNICAL DATA , TECHNICAL DATA 


Principal features of the machine: ee i Wheel speed 1400 rpm 
Table Stroke ... ed 1300 mm Adjustable speed of table 
Maximum grinding length 1000 mm _ from 1 to 20 strokes per min 
Maximum grinding width 270 mm : ppeatete Motors (3-phase 50-cps) 
Width of clamping table 250 mm ATH : $ 
Maximum height Sf work- LNA Y Wheel rotation (1400 rpm) 8 kW 
piece .. > 370 mm Hydraulic unit 2.5 kW 
Rapid replacement of head- Rapid displacement 0.3 kW 
remotely controlled 350 mm Cooling unit 0.15 kW 
Wheel diameter a 275 mm Lubricating pump 0.14 kW 
Automatic vertical feed 
from 0.01 to 0.05 mm 





OFFICINE MECCANICHE FRATELLI CAMURRI di NEMESIO-ROLO (R.E.) 
VIA MARCONI, n.7. - Tel. No. 902 ITALY 
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Famous for Forgings 


The Daniel Doncaster companies 
never stand still—we are 

always putting in extensive (and 
expensive!) new equipment to 
enable us to undertake by 

a combination of processes and 
plant work of the most 

versatile nature. 


We make forgings, drop forgings, 
hardened steel rolls and 

precision forgings. 

Why not write for the 20-pp. 
Doncaster Book? 

HIGH CARBON 
STEEL WIRE 


MILD 
STEEL WIRE 


BRIGHT 
STEEL BARS 


SPENCERS 
ENGINEERING 
STEEL 


Bright drawn or centreless ground in Mild Steel, 
Commercial or Free-cutting quality and to a wide 
range of E.N. and other specifications. 








DONCASTERS © HEXAGONAL € rat’ ae 
1778 DD 


ROUND SQUARE 
DANIEL DONCASTER & SONS LIMITED SHEFFIELD 
MONK BRIDGE IRON & STEEL COMPANY - LEEDS !2 


woonsoe conven ou SPENCER WIRE - WAKEFIELD 


DANIEL DONCASTER & SONS (THE BLAENAVON CO. BRANCH) LTD. 


ec ampennties « emeNoUINERE Telephone WAKEFIELD 6111 


F 82 
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HIGH DUTY CASTINGS 


C. & B. SMITH LTD. 


lronfounders WOLVERHAMPTON 
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MODEL “OG 45,, HORIZONTAL COLD CHAMBER 
CLOSING POWER 450 t 


Automatic self-contained oleodynamic 
machines for the diecasting of aluminium 
or alloy coppers, with horizontal 

cold chamber or vertical 

with warm chamber, under vacuum. 
Models with an injection 

capacity from 2000 to 18.000 gr 

of aluminium and a closing power 

of 150 - 300 - 450 - 600 - 800 - 1000 tons. 
Synchronized automatic cycle with radial 
lifting control on schedule. 

(Original) Vickers oleodynamic unities 
“Siemens” electrical equipments. 


Construction of hydro-oleodynamic presses 


ROVETTA BALDO 


(formerly Rovetta Antonio) 
Via |. Pindemonte, 1 Brescia/ Italy 


Enquiries from agents desiring to represent us 
in uncommitted countries would be considered 


4 


N10] 8) ot Ge OL Ca tom 
HORIZONTAL 
COLD CHAMBER CLOSING POWER 150 t 








not 


*Silastomer is the registered trade name 
of a comprehensive range of silicone rubbers 
manufactured and marketed by 


@s) 


Where seals and gaskets are required to remain fully efficient over long 
periods at exceptionally high temperatures, Silastomer* silicone rubber 
supplies the complete answer. 


ut never bothered 


Silastomer remains fully serviceable at temperatures up to 250°C, where 
organic rubbers char and melt, and certain grades are available for 
intermittent use at temperatures as high as 300°C. Nor do extremes of 
cold effect its properties: Silastomer is still serviceable at —70°C. 

The thermal stability of Silastomer silicone rubber is combined with 
excellent retention of dielectric strength, chemical inertness, good water 
repellency and great resistance to weathering and oxidation. Silastomer 
is non-adhesive and most grades can be used for applications where 
physiological inertness is required. Products made from Silastomer 
are available from many rubber manufacturers, whose names will be 
supplied by any Midland Silicones branch office. 


MIDLAND SILICONES LTD first in British Silicones 


( Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


68 KNIGHTSBRIDGE - LONDON : SW1- TELEPHONE: KNIGHTSBRIDGE 7801 


Area Sales Offices : Birmingham, Glasgow, Leeds, London, Manchester 
Agents in many countries 


R) MSR IC 
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Specialists 

Tam ciieniare, 

alloy steels 

lave malelarai-lagelel 
metals 


JENKINS 


of Rotherham 
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Everything 
is lovely... 


in the Plant Engineer’s garden 


Corrosion was a hardy annual until he consulted 
ICI Metals Division. But they suggested that an application 
of titanium would go to the root of his problem. 

With its outstanding resistance to corrosion, titanium 
provides the answer to many problems posed by aggressive 
service conditions. In chemical plant, ICI Titanium is being 
used for lining reaction vessels and other large-scale equip- 
ment; for complete components ranging in size and complex- 
ity from compressor valve plates to large heat exchangers ; for 
economic, trouble-free anodising jigs; for non-consumable 
anodes ; and for virtually indestructible heating coils. 

ICI Metals Division probably have wider knowledge of 
titanium and its applications than anyone else in Europe. 
They can often suggest a fresh line of approach to corrosion 
problems in chemical plant. See if they can help you. 


TITANIUM 


ere Fat a IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON S.W.1 
DIVIS!tO 
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INGERSOLL-RAND COMPANY LTD 
a = 








Machine Tools 
— -? he pee ks 


Illustrated above is the H.B. 3/12 Richmond Radial 
Drilling machine selected by Ingersoll-Rand Company 
Limited, Compressed Air Engineers, from the extensive 
range of “RICHMOND” Milling and Drilling machines. 
Built from the finest materials and incorporating first-class 
workmanship, all “RICHMOND” machine tools are simple 
to set up, easy to adjust and combine high productivity with 
exceptional accuracy. 

Stocked by leading machine tool merchants throughout the 


country, “RICHMOND” range the world over! 


Please send for fully comprehensive—Richmond Milling and Drilling machinery 
literature to: 


MIDGLEY & SUTCLIFFE LTD 


HILLIOGE WORKS: HUNSLET-> LEEDS: 10 sRour 
Telephone: 76032/3 Telegrams: ‘Tools’, Leeds, England se ea 
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Dependable Geared Motor Drives 
For arduous duties 


Top half of casing is easily 
removed without disturbing 


’ either gears or motor. Pimions, 
AE! Type RGD d wheels, bearings readily 


, bl - Handy 
HELICAL GEARED , scintoas-typeciliond talicater. 
MOTOR UNITS . 


® Rugged design for arduous service conditions 
@ Smooth running and long life 

@ Integral construction of motor and gearbox 

®@ Easy installation and minimum maintenance 


Gears The oil-immersed helical gears 
are precision made and have efficiencies 
in excess of 98°, 





moTorS Ventilated or enclosed. 
Squirrel-cage, Slip-ring or Direct 
Current. British Standard Dimension 
motors can be fitted. 


For normal industrial duty— 


The lower priced AEI TYPE RSD Straight «)* \. ; : 
Spur Geared Motor Units are offered for ‘| i stag or full details 
normal duty. Three gearbox sizes. Motors are es «= Our specialists will be glad 
4-pole B.S.D. machines, totally to give you expert advice. 


enclosed fan-cooled, or drip-proof. 


Associated Electrical industries Limited 


Motor and Control Gear Division 
RUGBY AND MANCHESTER, ENGLAND 
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IN CARBON 

AND ALLOY 

STEELS PLAIN 
RECTANGULAR AND 
SPECIAL SECTIONS 
FROM 96° OUTSIDE 

DIA. TO 104" INSIDE 
DIA. 


leaflet giving full details 
available on request 


JOHN BAKER & BESSEMER LTD 


KILNHURST STEEL WORKS, G.P.O. BOX No. 3, ROTHERHAM 
TEL : MEXBORO’ 2154/7 & 3793 GRAMS : TYRES MEXBORO’ 


LONDON OFFICE : LOCOMOTIVE HOUSE, BUCKINGHAM GATE, LONDON, SWI TELEPHONE: VICTORIA 5278/9 





STAINLESS STEEL ABRASIVE RESISTING 
HEAT RESISTING HEAT & ABRASIVE RESISTING 


CYANIDING POTS 

CASE HARDENING BOXES 

CAST IRON, BRASS, GUN METAL 
PHOSPHOR BRONZE, ALUMINIUM etc- 


HIGH SPEED TOOL, DIE 
& SPECIAL ALLOY STEELS 
also STAINLESS STEEL ROAD 
LINES, STUDS & SIGNS 


HIGHLY ALLOYED STEEL 


CASTINGS 


‘JOFO’ castings are available in 
a wide range of qualities 


From a few ozs up to 25 cwts each 


M.O.S. approved inspection facilities installed 
Routine X-ray control 


HA Johnson e Laer Ld 


Regd. Office and Works: 
BROADFIELD RD., SHEFFIELD 8. 
Telephones: 52431 /4 
Office and Works Entrance: 
AIZLEWOOD RD., SHEFFIELD 8. 
Foundry: Aizlewood Road, Sheffield 
Machine Shops: Broadfield Road, Sheffield 
London Office: Central House, 
Upper Woburn Place, W.C.1. 
(EUSton 4086) 

Glasgow Office: 93 Hope Street, C.2. 
(Central 8342/5) 
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SPLIT 
JOURNAL BEARINGS 
(2-BOLT BASE) 


A white-metalled bearing 
for moderate loads and 
speeds. Shaft diameters 
3/4” to 2”. 


SOLID 
JOURNAL BEARINGS 
(2-BOLT BASE) 


A white-metalled, close- 
tolerance bearing for 
moderate loads and 
speeds. Shafts 3/4” to 2”, 
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TYPE E WITH 
TIMKEN TAPERED 
ROLLER BEARINGS 


For high speeds and 
heavy loads on Shafts 
11/4” to 5”. 


TYPE SC 
BALL BEARING 
PLUMMER BLOCKS 


For moderate loads ; fully 
self-aligning and sealed 
for life. For Shafts up 

to 21/2”. 


TYPE SC 

FLANGE BEARINGS 
Two types: four-bolt for 
Shaft diameters 11/16” to 
21/2” ; two-bolt, 11/16” 

to 17/16". 


For conveyor, elevator 
Y and similar applications 
on Shafts 3/4” to 23/36”. 


TYPE SC 
CYLINDRICAL UNITS 


Ideal where suitable 
holes can be provided in 
machine frame. For 
Shafts 3/4” to 1 9/16”. 


A 


nro A secono century ff = J a. ae a a a — 


OF PROGRESS 


ALL ARE ROBUST YET COMPACT AND WILL GIVE LONG 


SERVICE IN ARDUOUS CONDITIONS 


Send for leaflet 251/19(Series E) 252/20 (Series SC) or 253/20(Journal) Bearings 


J-H-FENNER & CO-LTD- HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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SANDERSON'S 


STEELS 





High 
opeed 








Alloy Steels 


Cold 
Work 
Steels 














Alloy Shock Resisting Steels 


| 


Carbon 
Tool 
Steels 


















































Publications giving details of the full range, analysis, 
heat treatment etc. of Sanderson's high grade steels, are 
readily available on request. 

Our services are also freely at the disposal of 
customers who require advice on the selection and 
manipulation of steels. 


























Write to Attercliffe 
Steelworks, 


SANDERSON BROTHERS AND NEWBOULD LIMITED Be bars. 


Newhall 
Makers of Tool Steels, Saws for Wood and Metal, Machine Kn Road, 


Heliocentric Speed Reducing Gears, Engineers Cutting Tools Sheffield 9. 
Est. 1776 
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Sparking time: 1 hour 55 mins 


THIS MEDAL DIE took | hour 55 minutes to make on the new GKN Spark Machine, Model 
B2. How long would it have taken by other methods? 

When you’ve worked it out, consider the GK N Spark Machine. /t is faster, more accurate, 
more versatile, more compact and better designed than any other machine of its kind, yet both 
installation and running costs are low. 

The GKN Spark Machine was designed by the GKN Group Research Laboratory. Not 
only is it backed by all the Laboratory's technical resources, but every user of the GKN 
Spark Machine can count on regular visits from the makers’ Technical Representative to 
ensure that he gets the most from his machine. 

Whether you are engaged in forging, wire-drawing or press-tool making, the GKN Spark 
Machine is something it will pay you to know about. Ask our sales agents for an illustrated 
brochure on the GKN Spark Machine (Models B! & B2). Ask them now. 


eet ap 
WELSH METAL INDUSTRIES LTD, 
Caerphilly, Glamorganshire. 
Sales Agents U.K 


Th (Gj KAN S k M hi M. C. Layton Limited, Abbey Wharf, 
e par ac ine Mount Pleasant, Alperton, Wembley, Middx 
DESIGNED BY THE GKN GROUP RESEARCH LABORATORY Rudkin & Riley Limited, 

Cyprus Road, Aylestone, Leicester. 


Alfred Herbert Ltd., P.O. Box 18, 
Red Lane Works, Coventry 


(Gs) 
Sh 6s soni” 


RV nwnayngr 
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The range in both Brass and Steel is from 0 BA to 5 BA and 
}” to }” diameter and between }” and 4” long. Recommended 
for use within this range, with rolled threads, where studding 
in these lengths in cut threads would be too expensive. 
Please send for stock lists. 

Let ORMOND quote for all Repetition Parts—for single and 
multi-spindle automatics up to 1}” diameter; Brass, Steel and 
Light Alloy Screws in Rolled and Cut Threads, Grub-screws 
Nuts, Hexagonal Bolts and Set-screws, turned from bar and 
Cold Headed Grades ‘‘A,”’ ‘‘B’’ and High Tensile. 


THE ORMOND ENGINEERING CO. LTD. 


Ormond House, Rosebery Avenue, London, E.C.1. | Tel.: TERminus 2888. Grams: ‘Ormondengi, Cent’ 


__ REGD.TRADE MARK i A CAPSTA N 


that tell temperatures = anven ATIC 


PREHEATING - STRESS RELIEVING - ANNEALING 
NORMALISING - HARDENING - TEMPERING 3 Seo pees “4 
FORGING - CASTING - HARDFACING - FLAME- : 


MOULDING = SHELL MOULDING - INDUCTION ~ AND SPECIAL 
TREATING IN GENERAL nS MEAT’ Sis TURNED WORK 











ALSO 
FORGINGS 


@ Select the Tempilstik® for the working 
temperature you want. 


@ Mark your workpiece with it. AND 


@ When the Tempilstik® mark melts, the . A oR E s Ss i w G Ss 


specified temperature has been reached. 





For illustrated brochure write to: 


J. M. STEEL & CO. LTD., 


36-38 KINGSWAY, LONDON, W.C.2. & SON LTD. 
Tel: HOLborn 2532/5 
Also at: Manchester - Birmingham - Glasgow 
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—says Lanky Dynamo 


Can't stop—I'm off to deliver a new L.D.C. 
motor —the “CRYPTO-D"—much more 
powerful—don't know how they manage 
it—and still B.S.2613—'course L.D.C. always 
have been quality—this “CRYPTO-D"'s a 
winner—no time for details now—must be 
off—drop ‘em a line or get ‘em on the 
blower—nice people—very helpful. 


LANCASHIRE DYNAMO 
& CRYPTO LTD 





TRAFFORD PARK, MANCHESTER 17 
ACTON LANE, WILLESDEN, LONDON, N.W.10 
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First 
the tube... 


Hundreds of industrial products include a Ches- 
terfield tube in one form or another: products 
involving seamless steel tubes up to 39” internal 
diameter, in carbon, alloy and stainless steels, in 
quantity production and one-off designs. If you 
manufacture anything from, with or in tubes we'd 
like to hear from you. 


1 


High tensile steel p ing housing. t 98 of this type are 
being used for submerged ee being or by the cableship 
“Monarch” for the Cantat cable, the first link in the new Commonwealth 
round-the-world telephone cable system. (With acknowledgements to 
Submarine Cables, Lid., Erith, Kent.) 





Destord Masten Powered Roof Support System (Coa! Mines) incor- 
porating Cold Drawn Seamiess Stee! Chesterfield Tubes. (With 
acknowledgements to the manufacturers A. G. Wild & Co. Lid., Sheffield.) 


chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED, 
CHESTERFIELD, ENGLAND 
A MEMBER OF THE @® GROUP 





WHEELS & CASTORS 
FOR INDUSTRY 





Details & 
Quotations on 
Request 








Manufacturers 
for 35 years. 


RAN 





LARGE STOCKS ALWAYS 
IN HAND 


ENSURE PROMPT DESPATCH 


WHEELS 

Rubber Tyred Roller Bearing - Rubber Tyred Plain 
Bearing - Rubber Tyred Heavy Duty - Cast Iron 
Roller Bearing + Cast Iron Plain Bearing - Cast 
Iron Heavy Duty - Solid Rubber - Single Flanged 
Double Flanged 


CASTORS 
Medium Duty - 
sed Steel - 


Heavy Duty - Twin Wheel - Pres- 
All with various types of fittings. 


Send for ILLUSTRATED CATALOGUE 


H.M.C. WHEELS, LTD. 


75 HIGH STREET, HORNSEY, N.8. 
Telephone: MOUntview 7666 
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IONIC 


ANODISING 
PHOSPHATING 


ELECTROPLATING 


HARD CHROME, HEAVY NICKEL, ELECTRO FORMING 


IONIC PLATING CO. LTD. 


GROVE STREET, BIRMINGHAM, I8 
Telephone: Smethwick 2951 (8 lines) 








NITRIDE 


STEEL 


The Nitriding Process for 
Case-hardening Special Steels 
by Nitrogen Offers 


Surface hardness up to 
1100 D.P.H. 


Retention of full hardness 
after heating to 500°C. 


frictional wear and 
fatigue. 


e 
@ Maximum resistance to 
& 


Improved resistance to 
corrosion by water and 
steam. 


Particulars from :— 


NITRALLOY LIMITED ATLAS WORKS 
SHEFFIELD, 4. 


Telephone : Sheffield 26646. Telegrams: “‘Nitralloy, Sheffield"’ 








COMPLETE 
RANGE OF 
BENCH, PILLAR, 
AND AUTOMATIC 
DRILLING 
MACHINES 


From 6 to 50 mm 
capacity. 

Multiple drilling heads 
with fixed, variable and 
in-line arrangement. 
SPECIAL MULTIPLE 
DRILLING HEADS 
TO CUSTOMERS’ 
DESIGNS. 

Agents wanted for un- 
represented countries. 


Fabbrica Italiana Trapani 
IDEAL MILAN O-italy 


Piazzale PASOLINI, n.2 - Telef. 694.273 
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LOOK 
NO GLANDS... 





. + No stuffing box either 
—in fact nothing to wear out at all ! 


This is the SHOFLO, the sight flow indicator that shows you 
whether or not liquid is flowing in a pipeline even above eye /eve/. 
Simple and positive in operation, the SHOFLO prevents reverse 
flow, is ruggedly built with a toughened glass dome and easily 
withstands pressures of up to 100 p.s.i. Available in three sizes of 
4", 1” and 14” bores, male or female connections—the 4” size can 
be supplied with right angle inlet and outlet. 


Write for brochure AB4/M17. 
SHOFLO 


Sight flow indicator 


PARKINSON COWAN 
MEASUREMENT 


P.O. Box No. 2, Dobcross, 
Oldham, Lancs - Tel: Delph 424 


PPCM 17d 


Meriter 


The World’s 
widest range of 


ma JOINTING ff 
lox COMPOUNDS (1) 
LI cennworti 
pioneers and spec- § 
ialists in this field 7 © 


'HERMETITE 





YZ For further information contact 
THE KENILWORTH MFG. CO. LTD. 


West Drayton * Middlesex a 
West Drayton 3731 g 


bh 


vias 
ET! 


crc E 
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FOR THE 
BEST 


You don’t get ought for nowt—and in the plastic moulding business 
AEI Plastics don’t pretend to be cheap. If it’s large quantities of mouldings where 
dimensional] stability and appearance do not matter, then AEI Plastics are not 
for you. But if you must have precision mouldings or a really high-class finish; 
if your product is worth the expense of limitless patience and experience— 
then call in AEI Plastics. We’ll break the back of the job or break 
our own in the process, but it won’t be cheap. Come to think 
of it, though, for what we do, it won't be expensive either. 


ALDRIDGE, Redhouse Industrial Estate, Staffordshire 
Tel: ALDridge 52031 
LONDON S8.W.1, 33 Grosvenor Place. Tel: BELgravia 1234 
MANCHESTER 13, 92 Oxford Road. Tel: ARDwick 4118 
SCOTTISH AGENT: R. Hudson, 125 West Regent Street, 
Glasgow, C.2 Tel: Central 2647 


TA/S/103/5379 
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INSIST ON 
COMPRESSORS er 


are compact, fully balanced e e 
and vibration-free 


Combining the known advantages of 
the horizontally opposed design with SPARES 
Alley’s long experience of high-class 
compressor manufacture, the Alley 
balanced opposed unit is an attractive 
proposition wherever compressed air 
is required. 


Deep-groove ball-bearings, also available pre- 
lubricated and sealed; angular contact bearings, 
parallel-roller bearings, Flangette units and 
It is completely self-contained and to- Fafnir pillow blocks, with sealed pre-lubricated 
tally enclosed; intercooler, oilcooler 
and motor are compactly built on. also bearings of the same type with either 
Being vibration-free it can be installed spherical or parallel outer races. 

on minimum foundation, simply bolted 


down and is then ready to run. | FAFNIR BEARING COMPANY LTD., 
WOLVERHAMPTON. 


SINGLE & TWO STAGE MACHINES Telephone: Wolverhampton 26101-10 
OUTPUTS TO 12,000 C.F.M. 


Acorresponding range of VACUUM PUMPS = 
DISPLACEMENTS TO 15,000 C.F.M. 


ALLEY COMPRESSORS LTD. 
149 NEWLANDS ROAD, GLASGOW, S.4 
Phone: MERylee 7141 Grams: ‘‘Giweir Glasgow Telex’’ 
A member of the | Weir! Group of Companies 


140 THE ENGINEERS’ DIGEST 


self-aligning bearings with self-locking collars; 











NO MORE 
D.C. MOTOR 


E.P.E. turn D.C. problems 
into 0.0. motors” .. 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price 
Some people still think so 


They don’t know about E.P.E 
"B.P.E. specialise in D.C. equip- 
Mem, combining their many years 
experience in this field with a keen 
interest in. mew techniques. They 


can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


If you’ve a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven't a solution in stock, 
they'll be happy to make one for 
you ! 


| EP: E 


ELECTRICAL POWER ENGINEERING CO. (B’ham) LTD. 
E.P.E. Works, Bromford Lane, Birmingham 8 
"Phone: STEchford 226! ’Grams: Torque Phone: B’ham 


London Office 42!, Grand Buildings, Trofaigar 
Squere, W.C.2 “Phone: WHitehal! 5643 and 7963 


faesto-, 
st tg te ; 
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... because Colt created the right climate 





Part of the installation of CO louvred ventilators 
and SR extractors on Stage 1, New Forge 
building of the Ford Motor Company, Dagenham. 


















































Searing heat mounting stage by stage to 54 million B Th U’san 
hour ... This is the natural result of working with 55,000 lbs of steel 
every hour—pre-heating, forging, quenching, normalising and 
annealing. It can easily make it unbearably hot at working level, 
but not in the New Forge building of Ford's of Dagenham. Planning 
wisely ahead for good working conditions, Ford’s called in Colt. 
Today, at Stage 1, there is a specially-designed ventilation 

system which both dissipates the heat and creates a cooling 
movement of air. And an identical system is being installed at 
Stage 2 of the building. 

You will find Colt systems at work throughout British industry, 
clearing fumes and bringing temperatures down to levels at which 
mencanwork contentedlyandefficiently.Colt’s practical experience 
of ventilation problems in every branch of industry could prove 
useful to you. Ask your Secretary to write to the Information 
Officer for the free Manual of Colt equipment and service. 


industrial ventilation 


COLT VENTILATION LTD SURBITON SURREY TEL ELMBRIDGE 0161 
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REALLY 
STANDS OUT 


(There are 273 feet of in*® 


Add a hundred feet or so to Nelson's 
Column and you have the height of 
the famous Morgans chimney at 
Battersea. Surprising what a little 
investigation can bring to light. Take 
what is produced at the foot of the 
chimney—take MORGANITE carbon. 
Carbon in ships, carbon in trains, 
carbon in motor cars, carbon in air- 
craft; carbon in electrical generation; 
carbon in current collection; carbon 
in washing machines and vacuum 
cleaners; carbon in telephones, 
pumps, radios and refrigerators; 
atomic carbon, mechanical carbon, 
electrical carbon—always carbon is 
somewhere at work. In the last fifty 
years, we have put carbon on the 
map. We have adapted it to the needs 
of so many industries that now our 
MORGANITE carbon products are 
known throughout the world. Their 
quality, reliability and consistency 
are outstanding. 


bd Morganite Carbon Limited 


A Member of The Morgan Crucible Group 


Battersea Church Road, London, S.W.11 
Battersea 8822 





PRESSING 


If you require pressings consult Ward 
(Metal Details) Ltd. We are specialists 
in the manufacture of all types of small 
and medium pressings of any shape, size 
and thickness, in steel, tinplate, copper 
etc. from which complete assemblies can 
be fabricated by welding, soldering or 
brazing. 

Illustrated here are some examplesof 
our products, and similar components 
can be produced to your own specifica- 
tion and design, and supplied in painted, 
plated or enamelled finishes. 








AABACAS : 


designed and built * 
this 25-ton crane to | 
meet unusual needs © 
and conditions at 


DAVID BROWN 
INDUSTRIES LTD 


Aabacas engineers offer you 


Compactly designed 
to fine limits, with 
; minimum side hook 
more than forty-eight years’ | , approaches and max- 

e ~ imum headroom, it 
‘know-how’ in solving handling eenens was tested to 31 tons 

a , S.W.L. 

The auxiliary hoist 
for smaller compon- 


Depend on AABACAS to rise to the occasion [| ents has the very 


Please contact: Sales Dept., AABACAS ENGINEERING CO. LTD. fast speed of 40 ft. 
Head Office and Works: GRANGE RD., BIRKENHEAD Telephone: Birkenhead 6673 per minute. 


problems. 








4 
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Wherever you are — you're close to 








Use these central warehouses 
write, * phone, call: 


LONDON 
Angel House, Pentonville Rd., N.1 
TER 0533 


BIRMINGHAM 


9/11 Bordesley Green Rd, Birmingham 9 
VICTORIA 0407 /8 


OLDHAM 
Huddersfield Rd., Oldham 
MAIN 8114 (5 lines 


EDINBURGH 
28 Baltic St., Edinburgh 6 Lerrn 36407 


GLASGOW 


13 Bath St., Glasgow pDouGLAs 3260 
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Compofiex 


service 
BRITAIN'S LARGEST PIPE/HOSE/TUBE SERVICE 


Pipe needs ? Special types—or stock requirements ? 

Get them—and get them fast—from COMPOFLEX. Strategically- 

situated warehouses can meet your requirements quickly—from 

stock. The unique COMPOFLEX services can develop special types 

for special jobs. Extensive technical literature is available. 

For all these services—get in touch with COMPOFLEX 

THE RANGE OF TYPES: Air hoses (composite), suction and delivery hoses 
composite), rubber hose, seamless metal flexibles (helical and parallel convolu- 

tions), interlock metallic flexibles (exhaust and pressure types), plastic tubing 
(P.V.C. and polythene). These types in hundreds of sizes and gauges provide 


an almost unlimited range of pipe/hose!tube from stock 


Compotiex 


CO LTD 
HEAD OFFICE : PADDOCKHALI 
TEL: HAYWARDS HEATH 1831/5 


ROAD, HAYWARDS HEATH, SUSSEX 
TGA GF 31 c1 
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TURQUOISE 
PENCILS 

set a new 
standard 

for 

lead 

Strength 


The greatly increased lead strength of 
New Turquoise sets a new standard for 
drawing pencils. New Turquoise pencils 
hold a fine needle-point without snap- 
ping; save time by eliminating frequent 
re-sharpening — and money, too, through 
fewer replacements! And this extra lead 
strength means perfect ‘originals’ and 
cleaner, sharper reproductions every 
time. Crisper, clearer lines, preciser 
shadings —every detail exactly right with 
no omissions, ghost lines or fade-outs. 


GRADING : /7 precise grades from 9H to 6B 


10D. EACH. 9/2D. PER DOZEN 
TRY TURQUOISE DRAWING LEADS 
AVAILABLE FROM 2B TO 6H 


EAGLE PENCIL CO - ASHLEY ROAD - TOTTENHAM N.17 
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TURQUOISE MEX 


EAGLE 


= | 








“Pety 


adhesion 


Double Bond is an Epoxy based, self-setting structural plastic 
with exceptionally powerful adhesion to practically any 
material and unique control of flexibility. Because there are 
no volatiles, there is negligible shrinkage and it is highly 
chemically resistant. Double Bond can be used for permanent 
bonding, filling, moulding and for the fabrication of actual 
parts. There are two grades — putty or cream. Both set like 
lead, machine like brass and can be used as a cold solder. 


t a. | STRUCTURAL PLASTIC 
8 j | Double Bond, one of the Hermetite range 
8 of jointing and filling compounds, is 
made by The Kenilworth Manufacturing 
Company Limited, pioneers and specialists in this field. 


For technical advice and trial pack (7/6) contact Kenilworth. 











The Kenilworth Mfg. Co. Ltd., Hermetite Works, West Drayton, Middx. Tel: West Drayton 3731 
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; Keeping 
| 


fe) barme)a 


isgeeates at Hinkley Point .... 


under construction for the 
Central Electricity Generating Board 
by the English Electric, Babcock and Wilcox and 
Taylor Woodrow Atomic Power Construction Company Ltd. 


When Taylor Woodrow positioned this 3,900 ton caisson 
accurately above the tunnel being drilled 

under the rock below, the correct distribution of the loads 
to the structure as it settled on the bed 

of the Bristol Channel was of paramount importance. 


Saunders-Roe strain gauge engineers 
provided a simple electrical system for measuring 
the loads in the spud legs 


This is but one example of the way in which 
Saunders-Roe foil strain gauge techniques requiring 
only simple electrical measuring instruments 

are contributing to research development 

and every day instrumentation over an almost 
boundless field of industrial activity 


For full details write to:— 


SAU NDERS-ROE 


STRAIN GAUGE DIVISION: OSBORNE WORKS, EAST COWES, ISLE OF WIGHT 
TELEPHONE: COWES 2211 


A MEMBER OF THE WESTLAND GROUP OF COMPANIES 


SEPTEMBER, 1961 Volume 22, No. 9 147 





E WHOL 
ry OF 


_ Fibreglass CROWN — long fibres, com- 
| IRRE G LAS G plete freedom from shot and coarse 
Z = fibres—has the lowest thermal con- 
ductivity available in this type of 


insulation with less than half the 
weight of competitive products. 


This in itself would offer decisive 


economic advantages... But, at the 
same time, prices are reduced; on many 
sizes by aS much as 24%. 


strip, wired-mattress, sewn sheets; 
for temperatures up to 1000°F 


IS NOW MADE INc80™ FIBRE 


TWO OTHER DEVELOPMENTS. Fibreglass flexible insulation is now available stitched 
to scrim or wire netting on one side only. (This form is intended specially for high 
temperature applications). Wired mattress is available with expanded metal on one 
side. Full details from: 


INSULATION SALES DEVELOPMENT DEPT., FIBREGLASS LTD., ST. HELENS, LANCS. 
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Forgings & Presswork Led. .... 
Agency—Central News Ltd. 

Fraser, Andrew & Co. Ltd. ..... 
Agency—). Peers and Associates Ltd. 


Goodyear Tyre & Rubber Co. (G.B.) Ltd. 
Agency—Erwin Wasey Ruthrauff & Ryan Ltd. 
Gear Grinding Co. Ltd. 
Agency—Sandbrook Metcalf & Co. Ltd. 
General Electric Co. Led. 
Agency—Greenlys Ltd. 
Glacier Metal Co. Ltd. 
Agency—Bean Adv. Ltd. 
Gloucester Foundry Ltd. 
Agency—Print for Industry Ltd. 
Griffichs, Gilbart, Lloyd & Co. Ltd. 
Agency—Nichol!s, Dorrity Advertising Ltd 


H.M.C. Wheels Led. 
Agency—Brandis Davis Agency Ltd. 
Hackbridge & Hewittic Electric Co. Ltd. 
Agency—Zindustria! Publicity Service Ltd. 
Hadfields Ltd. 
Hall & Hall Led. 
Agency—). Peers & Associates Ltd. 
Halimac Tools Ltd 
Agency—jack White & Associates 
Hancock & Co. (Engineers) Ltd. 
Agency—Tibbenham Publicity Ltd. 
Hardy Spicer Led. 
Agency—Centra!l News Ltd. 
Heap, Joshua, & Co. Ltd. 
Heenan & Froude Ltd. 
Agency—Murray Watson Ltd. 
Hermetic Rubber Co. Ltd. 
Hoffmann, Mfg. Co. Ltd., The 
Holden, Arthur, & Sons Ltd. 
Agency—S. D. Toon & Heath Ltd. 
Holroyd, John, & Co. Ltd. 
Agency—C. R. Casson Ltd. 
Holroyd, John, & Co. Ltd. 
Agency—Ripley Preston & Co. Ltd. 
Hydraulics & Pneumatics Ltd. 
Agency—S. C. Peacock (Birmingham) Ltd. 


1.C.1. (Plastics) Led. 
Agency—S. H. Benson 

imperial Aluminium Co. Led. 
Agency—Service Advertising Co. Ltd. 

Imperial Chemical industries Led. 
Agency—Everetts Ltd. 

Impero Internazionale 

Industrial Diamond Information Bureau 
Agency—Intam Ltd. 

Industrial Fan & Heater Co. Ltd. 
Agency—Sinclair Advertising Ltd. 

Intermit Limited 
Agency—Sandbrook, Metcalf & Co. Ltd. 

international Meehanite Co. Ltd., The 

International Nickel Co. (Mond) Ltd. 
Agency—T.G.A. Co. Ltd. 

lonic Platin: 
Aginandh 

lsopad Led. 
Agency—£. W. Barney Ltd. 


A. Black Ltd. 


Jacobs Mig. Co. Led. 
Agency—Crane Publicity Ltd. 
teallien, Robert, & Co. Ltd. 
Agency—W. Hopwood & Co. Ltd. 
Johnson Foster, H., Led. 
Agency—Pickersgil! Publicity Service Ltd. 
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LANGER 


SIDELOADERS 


*& CAPACITIES FROM 3,000 Ib. to 40,000 Ib. 
* Battery Electric, Diesel, Petrol or L.P. Gas. 
* Lift Height 8-24 feet. 


SIDELOADERS are unequalled for handling Palletized Loads 
(storework), Steel, Timber, Tubes, Fabrications, Delicate Loads, etc’ 
Lift, stack, load and transport—one 
man and one machine doing work ce ee Bee 
previously requiring several men and r be 
machines. Long and bulky loads (up 
to 100 ft. long) handled safely—in 
gangways only 7 ft. 6 in. wide. 


LANCER SIDELOADERS are 

























LANCERS ARE QUALITY 
MACHINES BUILT BY A 
COMPANY SPECIALISING 
IN SIDELOADERS. THE 


a a DESIGN, PRODUCTION, 
fast, easy and safe in operation— 

s SALES AND SERVICE 
designed for easy maintenance and 


# 
a 
é 
4 

reliability. ' TEAMS HAVE LONG 

EXPERIENCE OF 

| PRODUCING THE BEST 
i MACHINES. THE LANCER 
é IS THE DEPENDABLE 
: SIDELOADER. 


Terms to suit you—buy, rent or hire. 


LANCER SIDELOADERS give you 
FULLY JAUTOMATIC (TRANSMISSION, 
FORK TILT, FULL HIGH FREE LIFT MAST, 
ALL ROUND SUSPENSION. 






Cut YOUR handling costs—telephone or write NOW for 
further details of LANCER SIDELOADERS. 








LANGER FH LOADER 


Sideloader is the Trade Mark of Lancers Machinery Ltd. 


Suppliers to the Admiralty, War Office, Ministry of Aviation 
and National Coal Board. 


LANCERS MACHINERY LTD - 41 KNIGHTSBRIDGE - LONDON S.W.1 TEL.: BELGRAVIA 6486/7/8 
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Kayser, Ellison, & Co. Led. 
Keelavite Hydraulics Ltd. 
Agency—Cogent Advertising Service Ltd. 
Kendall & Gent Ltd. 
Agency—Associated British Machine foal 
Makers Ltd. 
Kenilworth Mfg. Co. Ltd. 
Agency—Crossiey & Co. Ltd 
Kenyon William Sons 
(Power Transmission Ltd.) 
Agency—Bayard Publicity Ltd 


Lancashire Dynamo & Crypto Ltd. 
Agency—Technical Designs Ltd. 

Lancers Machinery Ltd. 
Agency—A.T.A. Advertising Ltd. 

Lang Pneumatic Ltd 
Agency—j. Peers and Associates Ltd. 

Laycock Engineering Ltd. 
Agency—Central News Ltd. 

Ley’s Maileabie Castings Co. Ltd... 
Agency—H. Raymond Morgan 

Lodge Plugs Led. . 
Agency—Elliott Advertisin 

Lendon Shafting & Pulley - ted. 
Agency—Nige! Rainbow & Partners Ltd. 

Leng Meadows Felt Co. Led 
Agency—Severn Publicity Ltd. 

Low Moor Alloy Steelworks Ltd 
Agency—Powney Parker Publicity Services Ltd. 


Mercedes-Benz 
leumann Werbegesel/schaft. m.b.H. 
Mercer, Thos. (Air Gauges), Ltd. 
ige! Rainbow & Partners Ltd. 
Metal Sections Ltd. 
Agency—Sandbrook, Metcalf & Co. Ltd. 
Metalock (Britain) Led. 
Microtecnica 
Midgley & Sutcliffe Led 
Agency—Monarch Adv. Co. Ltd. 
Midland Industries Ltd. 
. A. Black Ltd. 
Midland Pneumatic Led. 
Agency—Sterling Advertising Ltd. 
Midland Silicones Ltd. . 
les & Parker Ltd. 
Mill Societa Generale delle Macchine 
“ae Bickerton i, og 
Ty¥~“«--e ighton > 
Mobil Oi! Co. Led 
—Masius & Ferguson Ltd. 
Menks & Crane Ltd. 
indbreok, Metcalf & Co. Ltd. 
Meno Pumps Led. 
ipley Preston & Co. Ltd. 
Moore & Wright (Sheffield) Ltd. 
Mergan Crucible Co. Ltd., The 
Mountford, Fdk., Led 
Agency—S. D. Toon & Heath Ltd. 


Neill, James, ° Co. (Sheffield) Led. 
J. K. Clayton Adv. Agency Ltd. 
Newall Group "Sales Ltd. 
ar ear Peers and Associates Ltd. 
Nitralloy L 
pie D. Dickson 


Officine Meccaniche Fratelli Camurri di Nemesio- 
Rolo (R 121 
Ormond Engineering Co. 
Agency—). Manser — « Co. Ltd. 
Osborn, Samuel, & Co. L 
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P.R. Motors Led... 
Agency—A. A. Black Ltd. 
Parkinson Cowan Measurements 
Agency—Roles & Parker Ltd. 
Perkins Gas Turbines Ltd 
Agency—Crane Adv. Ltd. 
Pickering, R. Y., & Co. Ltd. 
Agency-—Barbour MacLaren Advertising Ltd. 
Pitman, Sir isaac, & Sons Led. 
Pollard Bearings Ltd. 
Agency—Hediey, Byrne & Co. Ltd. 
Polypenco Ltd. 
Agency—Anthony Handley Adv. Ltd. 
Precision Gear Machines & Tools Ltd 
Agency—Apex Adv. Ltd. 
Pyrene Co. Ltd., The 
Agency—Nelson Adv. Service Ltd. 


Ransome & Maries Bearing Co. Ltd. 33 
Agency—Ruddocks Advertising Agency 
Renold Chains Ltd. Cover 3 
Reynolds Tube Co. Led. — 
Agency—Ripley Presten & Co. Ltd. 
Richards, Charles, & Sons Ltd 
Agency—Longleys & Hoffmann Ltd. 
Richardsons Westgarth (Hartlepool) Led. 
Agency—Notley Advertising Ltd. 
Rockweld Ltd. 
Agency—john Mitchel! & Partners Ltd. 
Rockwell Machine Tool Co. Ltd. 
Agency—John Mitchel! & Partners Ltd. 
Rocol Ltd. 
Agency—Nevin D. Hirst (Advertising) Ltd. 
Rovetta Baldo 
Royal Worcester Industrial Ceramics Ltd. 
Agency—Nevin D. Hirst Advertising Ltd. 
Royce Electric Furnaces Ltd. 
Agency—Nige! Rainbow & Partners 
Ryder, Thos., & Son Ltd. 
Agency—W. S. Crawford Ltd. 


S.A.1.M.P. 
Salter, Geo., & Co. Led. 
Agency—Severn Publicity Ltd. 
Sanderson, Bros., & Newbould Ltd. 
Sandvik Swedish Steels Led 
Agency—tongleys & Hoffmann Ltd. 
Saturn iedeanertad Gases Ltd. 36 
Agency—Crossley & Co. Ltd. 
Saunders-Roe Ltd. 147 
Agency—Stanley D. Dickson 
Self-Changing Gears Led... — 
Serck a Led. 62 
ency: leys & Hoffmann Ltd. 
Sheffield Toles Sai & Steel Co. Led. Cover 1 
Siemens—Schuckert (Great Britain) Ltd. ......121 
Agency—Smee's Advertising Ltd. 
Slack & Parr Led. 
envoy 7 ge - pti Ltd. 
Sleeper C.E. 
y tina hel Alien Ltd. 
“—_ ee & Engineering Co. Led. 
exyw Fawdry Ltd. 
seit "8 , Led. 
yc . L. Advertising 
Smith, S., & Sons (England) Led. 
Agency—Masius & Fergusson Ltd. 
Smith's Industrial Instruments Led. 
Agency—Allardyce Palmer Ltd. 
Solex (Gauges) Led. 
Agency vid Macauley Adv. Ltd. 
Spencer Wire Co. Ltd : 122 
Agency—Divers Advertising 
Steel, J. M., & Co. Led. 10 & 134 
Agency—Reyne!! & Son Ltd. 
Sterling Metals Led. / no 
Agency—T. G. Scott & Sen Led. 
Stone, J., & Co. (Chariton) Led. .................. 152 
Age ency —Holman Adv. Ltd. 
Stone-Waliwork Led. om 
Agency—Holman Advertising Ltd. 
Stubs, Peter, Led... . 20 
Age owlinson-Broughton Ltd. 
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Super Oil Seals & Gaskets Led. 
Agency—A 


= k Ltd. 
Sykes, W. E, 
Agencyp—W. rs Saas Led. 


Teddington Aircraft Controls Ltd. 

Agency—Staniey D. Dickson 
Tempered Spring Co. Led. 

Agency—Stowe & Bowden Ltd. 
Terrapin Led 

Agency—john Carr & Associates Ltd. 
Terry, Herbert & Sons Ltd. 

Agency—john Haddon & Co. Ltd. 
Thorp, Thomas, & Co. Ltd. 

Agency—j. Peers & Assoc. Ltd. 
Torrington Co. Ltd., The 

y—Osborne Peacock Co. Ltd. 

Tufnol (ed. 

Agency—Crossley & Co. Ltd. 


Unbrako Socket Screw Co. Ltd. — 
Agency—Nicholls, Dorrity Adv. Ltd. 

United States Metallic Packing Co. Ltd. Cover 3 
Agency—Wm. Furness Ltd. 

Uni-Tubes Led. _ 
Agency—Fredk. Aldridge Ltd. 


Varagio-Strateline Gears Ltd 
Agency—Thomas G. Birtles Ltd. 
Varley, F.M. C., Led. 
Agency—). Peers & Associates Ltd. 
Vickers Armstrong : paaiel Led. 
Agency—T.G.A. Ltd 
Vokes Ltd. 
Agency—Trowbridge, Pritchard & Ce. Ltd. 


Walker, Crossweller & Co. Led. 12 
—Beardmore Advertising Ltd. 
Walpamur Co. Lted., The 44 
Agency. ne-Peacock Co. Ltd. 
Ward. H. W., & Co. Led. 38 
Azency—Associated British Machine Tool Makers 
Led. 


Ward (Metal Details) Led. 144 
—Beardmore Advertising Ltd. 
Weir, G. & J., Led. — 
ency—Scottish Industrial Advertising 
Wellman Bibby Co. Led., The _ 
Wellworthy Led. _— 
Riggs Advertising Ltd. 
Welsh Metal Industries Led. 
Agency—wNotley Advertising Ltd. 
Westool Led. 
Agency—Tibbenham Ltd. 
Wharton Crane & Hoist Co. Led. 


sg OY ed Pybus Ltd. 
White S.S. Dental Mfg. Co. (G.B.) Ltd. 
Whitehouse Industries Ltd. 
Agency—Hediley Byrne & Co. Ltd. 
Witd-Barfield Electric Furnaces Ltd. 
Agency—cCrane Publicity Ltd. 
Wolverhampton Diecasting Co. Ltd., The 
Agency—Sterling Advertising Ltd. 
Wragby Plastics Led. 
Agency—Wilsmore & Tibbenham Ltd 


Young, Joseph & Sons Ltd. 
Agency—MacDonald Adv. Ltd. 

















Two examples from 
our range of castings 


We specialize in the production of sand, 
die and precision castings in Aluminium, 
Magnesium and Bronze alloys; also, forgings 
and centrifugally- 
my ka cast blanks and 
ty rings in copper 

; base materials. 


>. 
i =r, “ 





Pump impeller, sand cast in 
Superston bronze. 










Pump casing, also in 
Superston, for use in the 
oil industry. 


J. STONE & CO. (CHARLTON) LTD. eo: 


WOOLWICH ROAD, LONDON S.E.7. Tel. GREENWICH 3277 Mr. K. S. WELLS, Ext. 125. pees 





















PATENT 


AUTOMATIC 
SCREWING MACHINES 


WITH ROTARY TANGENTIAL 
DIE HEADS 





CATALOGUE FREE These machines have been especially designed 

ON REQUEST for quantity production work, and they are 
capable of extremely fast rates of output. Out- 
standing features include Tangential Die Head, 


J0 SHUA HEAP & CO. ; LTD. Hand and Automatic Releasing Motion, Auto- 


ASHTON - UNDER -LYNE* ENGLAND matic Closing Device, Automatic Pump, etc. 





A full range of sizes is available 
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The ‘BRADFORD?’ Power Cylinder 
More power to your elbow 

with Bradford air or 

hydraulic power cylinders 


Bradford Air Cylinders. 
In standard sizes from 2” to 20” bore, 
with hand or remote control. 


All-Steel Hydraulic Cylinders. 
Standard sizes from 14” to 12” honed 
bores, to work at pressures from 200 Ibs. 
to 1,500 Ibs. per sq. in. with hydraulic 
fluid, oil or water. Supplied as required, 
with bracket, clevis, trunnion or end 
cover mountings. 

Bradford Air or Hydraulic Cylinders can 
also be made to customers’ specifications 
with any length of stroke. 


UNITED STATES METALLIC PACKING CO. LTD. 
SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telephone 41284-5. 


Branch Offices : London, Liverpool, Glasgow, Manchester, 
Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 


NEW FROM RENOLD 


Following the introduction of Sprag clutches three years ago, 
Renold Chains Limited announce the introduction of another new 
product within their range of power transmission equipment...the 


R L CLUTCH 


REVERSIBLE 


USMP 


Telegrams: ‘‘Metallic,’’ Bradford. 








TYPICAL APPLICATIONS include conveyors and 
elevators, printing and packaging machines, mine cars, 


gear boxes, machine tools, and as a safety device for a wide 
variety of machinery; mechanical and electrical instru- 
ments, aircraft controls, radar and equipment requiring 
positive, accurate positioning; steering gear on marine 
and heavy vehicles and equipment requiring a mechanical 
protection device 


Catalogue No. 316/534 giving full details is 
available on request from RENOLD CHAINS 
LIMITED, Sprag Clutch Unit, 50 Cathedral 
Road, Cardiff, or any Renold Sales Branch 
Office 





POSITION CONTROL 

TORQUE FEED-BACK ELIMINATION 
REVERSIBLE BACKSTOPPING 
SINGLE REVOLUTION CONTROL 


a 


uti, RENOLD CHAINS LIMITED 


debts REPRESENTATION THROUGHOUT THE WORLD 
Qo 





machines 


B.S.A. ACME-GRIDLEY 3” six-spindle automatic bar B.S.A. 5M single-spindle chucking automatic 
machine. Designed for high spindle speeds and fast cycle times yon Reg e pomp pe pie et 
combined with accuracy and good surface finish. Machine has two the component is conveyed via the overhead chute to 
position feeding and stock can be fed during index. The main the multi-spindle machine for completion. Chucking 
toolslide is provided with end adjustment to assist setting up for is electro pneumatic. 

components of similar design but of varying length. Collet capacity 

%” dia. Length fed and turned 4”. Speeds 4,340 to 32! r.p.m. 


Motor 15 h.p. 


B.S.A. No. 4 centreless grinding machine with 
automatic sizing control and automatic infeed. In this 
set-up special bolts 74” x 25”, fed from vibratory type 
hopper, are ground to a tolerance of 0.0005” ; 700 per 
hour. B.S.A. No. 95 All-Electric single-spindle automatic chucking 
machine with ‘“‘DISCOTROL’’ programme control unit. (Com- 
plete machining programme for a component recorded on a master 
disc). Immediate changeover effected by substituting a new pro- 
gramme disc and appropriate tooling. Re-setting of machine speeds 
and feeds eliminated. Highly sensitive overload device protects 
tooling. Five-face turret. Swing over cross slides 102” (maximum 
swing 124”). Stroke: of cross slides 4’, of turret 52”. Thirty 
spindle speeds: 40 to 834 or 60 to 1220 r.p.m. | 


B.S.A. TOOLS LTD., BIRMINGHAM, 33 
ENGLAND 


CABLES: MADRICUT BIRMINGHAM TELEX 33207 


Sole Agents Gt. Britain 
BURTON GRIFFITHS & CO. LTD. 


Mackadown Lane, Kitts Green, Birmingham 


B.S.A. No. 48 single-spindie automatic screw Telephone: STECHFORD 4071 
machine arranged for automatic inspection of 0.01/50” 

hole through component. Obstruction to an air blast 

through the hole causes a back pressure to be fed toa 

control which stops the machine. 





